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FIELD WORK IN THE CONTROL OF THE ARGENTINE ANT 
By L. J. NicKEeis 


In Berkeley at the present time we have two small, isolated colonies 
of Argentine ants (Jridomyrmex humilis Mayr). One colony cover- 
ing originally about four blocks is situated in the southern portion of 
the city near Ashby Station; the other covering originally parts of two 
blocks is located a short distance from the University Campus. 

These colonies have been known for at least two years; no attempt 
at control was made, however, other than that of the householders, 
which due to their lack of coédperation, proved unavailing. 

The southern territory is covered for the most part with one-story 
frame dwellings. The one nearest the University is more diversi- 
fied, one fifth of the area supports brick and stucco buildings, ranging 
from two to four stories in height, the remainder is covered by frame 
buildings two to three stories high, also two vacant lots, the larger of 
these about 150 ft. square has not been infested although ants were 
numerous in three sides of it. 

The situation under observation represents extremely favorable 
conditions for the ant. The residents are not particularly careful in 
the disposal of their garbage and a bakery, butcher shop, and a hotel 
furnish a great abundance and never-ending supply of meat scraps 
and sweets. 

Early in the fall of 1910 Professor Woodworth of this station (Uni- 
versity of California Agricultural College, Department of Entomology) 
published Bulletin No. 207, “The Control of the Argentine Ant”’ 
in which the plan was suggested for controlling the insect,—the Argen- 
tine or other species, as the result of detailed studies, of using a weak 
arsenical poison. 
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About this time the residents of both districts appealed to the Uni- 
versity and also the city authorities for help in controlling the pest 
which was not only proving a great annoyance but depreciating prop- 
erty values. 

The work was started with an appropriation of five hundred dol- 
lars by the municipality. 

In the description of the actual field work I shall limit myself to the 
minor territory, which I personally handled. 

As in any control work, such as this, the extent of the district affected 
must first be determined. To do this a canvass was made from house 
to house, one block in all directions beyond the known limits of the 
foragers. In order to keep an accurate record, cards three inches by 
four inches were used, one for each city lot, one side being occupied 
by the street on which the house is situated with the number, also a 
plan of the lot, including the position of the house on the premises, 
considering the outer edge as the boundary. Ant nests, trails, trees, 
shrubs and bushes were indicated by suitable symbols. The reverse 
side was used for notes and a record of the treatment, each jar being 
allotted a number. The cards for each block were placed in a small 
paper folder to facilitate the handling as a unit. 

The result of the preliminary examination showed the ants extremely 
abundant. Three fourths of the block were occupied by Jridomyrmex 
humilis, the remainder by Prenolepsis imparis Say.,—the honey ant 

Practically every square yard of ground was visited by scouts or 
covered by trails. This was due in part to the fact that many small 
nests existed and secondly, since many of the houses are flats, there 
were at least four regular sources of food; in most cases carelessness 
with garbage furnished an intermittent source and this, together with 
a large number of scale-bearing trees, furnished ample subsistence for 
prosperity and rapid increase. Notwithstanding the presence of 
supplies upon the ground, the ants visited the upper stories of all the 
buildings. Trays brought to rooms on the fourth story of the hotel 
within a very short time would be literally covered with ants. On 
each floor refuse barrels were situated, which were visited constantly; 
the scraps about these gave sufficient incentive for the ants to come 
in a small but endless stream and so be on the lookout for all possible 
sources of food. 

The baker, due to the invasion, at one time found it necessary to 
suspend business for a short period. The butcher found it exceedingly 
difficult to keep ants from his ice chest and the like. 

Conversation with the residents brought out the fact that they 
had spent a good deal of time and money in driving the ants away 
only to bring on fresh visits. The ground in this locality is adobe, 
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the summer cracks offer a multitude of excellent nesting places, many 
stone sidewalks make disturbance of the colonies underneath impos- 
sible, so that on the whole the block is very favorable for the success 
of ants, and being successful proved amply that the average battle 
against the ant is fought upon the wrong end of the invasion. 

For those who are not familiar with the control measures suggested in 
Bulletin 207, I will outline them briefly. A sponge moistened with 
sugar syrup containing 1-4 to 1-8 per cent sodium arsenite (Na As O2) 
is placed in a suitable container with a perforated cover. The ants 
visit this receptacle and carry the syrup to the nest where it is fed to 
the brood and to the queen, slowly poisoning them, shutting off the 
increase of the colony which ultimately means utter extinction. 

The next step after examining the territory was to prepare the poison. 
Pint screw-top jars have been found the best, easiest to handle and 
least liable to injury by exposure, of the more easily obtainable recep- 
tacles. The tops are prepared by breaking out the porcelain cap and 
making four holes with any suitable implement. A twenty-penny 
nail with its point filed flat and a round block made a very good punch- 
ing outfit. One should expect to prepare about 100 jars an hour by 
this method. In all we are using about 350 jars, 300 furnished by the 
city and the remainder from the University stock (about 150 are 
being used in the block under discussion). 

During this operation the first lot of poisoned syrup was prepared, 
using 20 pounds of sugar,—6 to 7 pounds of water and a fraction over 
an ounce of the arsenic, this being 1-4 per cent of the total weight. 
Sodium arsenite contains about 57% per cent of arsenic so that the 
above quantity falls within the established limit. It was found 
necessary to heat the syrup mixture for about three hours in a water 
bath. The arsenite should first be dissolved in hot water before it 
is added to the sugar solution. In places where cheap molasses can 
be obtained, this could doubtless be used. On the Pacific Coast 
granulated sugar will give the cheapest syrup. About ten pounds of 
the liquid syrup to every one hundred jars is necessary for the first 
charging. 

Ten pounds of sponges cut to about one half the size of the interior 
of the jar will give a sufficient number for 300. In manipulating the 
sponges it is best to sharpen the cutting knife after every slice and 
have them moist. This aids cutting and in the absorption of the sugar 
solution. The jars can be most quickly charged by first inserting the 
sponge and then pouring on about one half a gill of the liquid. 

In beginning the actual poison work it was thought best to start 
on the most difficult situations. In the light of this the hotel was 
chosen as the starting point, 50 jars were distributed, mainly about 
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the kitchen and dining room. About half of these were visited inter- 
mittently, only three of the number were visited constantly. Within 
ten weeks from the start, the last of the ants disappeared from the 
hotel, and, to the great satisfaction of all concerned, have not returned. 
This is rather remarkable in that only about 1-4 pound of syrup was 
actually consumed. The expense was not over $25.00. Considering 
the fact that many patrons had left the hostelry because of the ants 
insisting upon dining with them and occasionally evading the cook 
and combining with the meal,—$25.00 is a small expenditure and the 
results extremely worth while. 

As the work progressed, when it was established that jars were 
not being visited, they were moved to new locations. Towards the 
end of a campaign, the ants appear to be very migratory, appearing 
first here and then perhaps a hundred yards away. 

For the ordinary city lot 8 to 12 jars are necessary. Rarely are 
they all visited at one time, as a rule only one or two are drawn upon 
constantly. The results, however, seem to indicate that it is only 
necessary for a small percentage of the foragers to invade a jar in order 
to insure the destruction of a colony. 

The lots in the block under consideration are large. Twenty-three 
of these lots were infested and in every case ants are very much more 
scarce than formerly and in only about one fourth of them are any ants 
now present. When the work started at least 20 pantries were being 
constantly visited; since the beginning of the year we have only one 
record, this was the last house to be provided with jars and also the 
last to receive a spring re-charging. 

In handling the jars the present experience suggests that 

1. Better results might be obtained outside by shifting the jars 


a yard or so about every two weeks; 
2. Jars inside a house do not need to have their locations changed 


frequently ; 

3. In damp situations or in rainy weather the jars had best be on 
their sides, first to exclude moulds and, secondly, to keep out rain 
water. 

4. During the rainy season which probably compares with a very 
humid climate a sponge will stay moist for at least three months; 

5. In dry weather moistening the sponge with a little water will 
keep them serviceable indefinitely ; 

6. An ordinary trail of ants will not exhaust a jar for a month or six 
weeks; 

7. In no case have ants survived where a constantly visited jar has 
been twice emptied by the ants. 

8. Where food is particularly abundant it may be advantageous to 
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supply the jars with a little extra bait, maple syrup or honey, and nests 
occurring in concrete sidewalks or in foundations can be stopped off 
by filling the cracks or entrance with a little plaster of paris. This 
has proved very effective. 

I will give you the costs of the undertaking so far, which we estimate 
to be about four times as much as it will be in future work, due to the 
fact that since this was the first time systematic ant extermination 
has ever been attempted, it was thought wise to give the jars much 
more attention than will be necessary in future work. 


Supplies for five blocks........................$53.61 
Labor at 40 cents per hour for the large territory 
and 50 cents an hour for the small amounted to 199.75 


ae ae $253.36 
for six months work. 


Now we will attempt to estimate what a square mile of control work 
will cost. In the average San Francisco section there are eight blocks 
to one side of the square and 17 to the other, in all giving 136 blocks 
and 50 miles of streets. If it were necessary to go from house to house 
and enter each yard from the street in order to make a circuit of the 


jars one would have to travel about 150 miles. A man can cover ten 
miles of street in this way a day. Two men could cover the territory 
once a week and $2,400.00 should furnish ample salary. So far we 
have expended about $10.00 a block for supplies. To insure safety one 
might consider $15.00 a square a safer estimate for the large territory, 
this gives $2,040.00 for supplies, totaling $4,440.00. About $500.00 
should be added to this to pay the hire of an extra man occasionally 
and to insure against inefficiency, possible breakage, etc. 

From this it will be seen that $5,000.00 will pay for a year’s campaign 
per square mile of territory. This gives $37.40 as the cost for one 
block. Most squares have fifty subdivisions, this means about 75 
cents per lot per year for poisoning and ultimate extermination. In case 
it be necessary to continue the work for more than one year it seems 
probable that another $1,000.00 should be enough to finish the work 
the second year. 

For a large area like that in Oakland, Alameda, San José or Los 
Angeles the jars could be shifted on to new territory as fast as the old is 
cleaned up. Allowing a large margin of safety, subsequent sections of 
land should be taken care of for $3,000.00 or 45 cents to the lot per 
year. 

In the small area in which the work is being done, the average expen- 
diture by the residents was at least $25.00 in time and money per month 
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at the time the University took up the work. This shows the aston- 
ishing fact that the people were spending enough money on one block 
to practically exterminate the ants in nine when done in a systematic 
manner. And yet the ants were constantly spreading notwithstanding 
their efforts. 

As I have said, the results so far are very satisfactory. We have 
established that it is possible to exterminate the Argentine ant and 
to absolutely prevent its spread. 


LEGISLATION IN CANADA IN REFERENCE TO INJURIOUS 
INSECTS AND PLANT DISEASES 


By C. Gorpvon Hewirt, D. Sc., Dominion Entomologist, Ottawa 


The Department of Agriculture of Canada is empowered by the 
Destructive Insect and Pest Act of 1910 to take such action as may be 
deemed necessary to prevent the introduction or spreading of injurious 
insects, pests and plant diseases. All plants, with the exception of 
certain classes such as greenhouse-grown plants, herbaceous peren- 
nials, bulbs, etc., may be imported at certain seasons of the year only 
and through certain ports as specified in the Regulations. The Depart- 
ment of Agriculture has power to inspect plants liable to be infested 
with certain insects and plant diseases, to destroy the same if neces- 
sary or to prohibit their importation into Canada. 

At six of the ports of entry (See Section 3 of the Regulations) fumi- 
gation stations are established where plants from countries and states 
infested or liable to be infested with the San José scale are fumigated 
with hydrocyanic acid gas by special officers in charge. 

Plants from Europe, Japar and the states of Vermont, Maine, Mas- 
sachusetts, New Hampshire, Connecticut and Rhode Island, six of 
the United States of America, are inspected by officers of the Depart- 
ment for the brown-tail moth and gypsy moth. In some eases this 
inspection is made at the port of entry, in other cases at the destina- 
tion of the stock. In the latter case the plants may not be unpacked 
except in the presence of an inspector. 

It is necessary for all persons and transportation companies import- 
ing or bringing plants into Canada to notify the Dominion Ento- 
mologist, Ottawa, of the fact, and through the codperation of the 
Department of Customs, the custom officers at the ports of entry 
also send advices of the arrival of shipments of plants at the various 
ports through which plants may enter. 

In addition to the inspection and fumigation of imported plants, a 
number of field officers are employed in inspecting orchards and in 
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carrying out eradicative measures against the brown-tail moth in 
those regions in Nova Scotia and New Brunswick infested with the 
insect. This eradicative work is carried out in coéperation with the 
respective Provincial Governments. The fumigation and inspection 
of imported plants and of infested regions and eradicative work is 
carried on under the direction of the Dominion Entomologist. 

The Minister of Agriculture has power to prohibit the importation 
of plants from any given region should it be deemed necessary, owing 
to the presence of serious insect pests or diseases in such a region. This 
has been done in the case of potatoes from Newfoundland and the 
neighboring islands to prevent the introduction of potato canker 
(Chrysophlyctis endobiotica). 

The Destructive Insect and Pest Act and the Regulations issued 
thereunder are appended. 

In addition to the legislation of the Federal Government, certain 
of the Provincial Governments have instituted legislative measures in 
reference to plant diseases and pests. 

The Province of British Columbia inspects all plants and fruit enter- 
ing the province, and any plants or fruit found to be infested with 
insect pests is either treated or condemned. 

The Province of Ontario has legislation chiefly referring to the 


inspection of nurseries and the treatment of plants grown in nurseries. 

The Province of Nova Scotia has recently enacted legislation under 
which the Department of Agriculture for the province will have power 
to inspect orchards and take such steps as are necessary for the eradica- 
tion or control of the more serious insect pests and plant diseases. 


THE DESTRUCTIVE INSECT AND PEST ACT 


An Act to Prevent the Introduction or Spreading of Insects, Pests and Diseases 
Destructive to Vegetation 


(9-10 Edward VII, Chap. 31. Assented to 4th May, 1910.) 


His Majesty, by and with the advice and consent of the Senate and House of Com- 
mons of Canada, enacts as follows: 

1. This Act may be cited as “The Destructive Insect and Pest Act.”’ 

2. In this Act, unless the context otherwise requires, ‘the Minister’? means “the 
Minister of Agriculture.” 

3. The Governor in Council may make such regulations as are deemed expedient 
to prevent the introduction or admission into Canada, or the spreading therein, of 
any insect, pest or disease destructive to vegetation. 

4. Such regulations may provide: 

(a) for the prohibition generally, or from any particular country or place, of the 
introduction or admission into Canada of any vegetable or other matter likely to 
introduce any such insect, pest or disease; 

(b) the terms or conditions upon, and the places at which any such vegetable or 
other matter may be introduced or admitted into Canada; 
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(ec) for the treatment and manner of treatment to be given to any vegetation, 
vegetable matter or premises in order to prevent the spreading of any such insect, 
pest or disease, and may prescribe whether such treatment shall be given by the 
owner or by a person appointed for such purpose; 

(d) for the destruction of any crop, tree, bush or other vegetation or vegetable 
matter or containers thereof infested or suspected to be infested with any such 
insect, pest or disease; 

(e) for the granting of compensation for any such crop, tree, bush or other vege- 
tation or containers thereof so destroyed, such compensation not to exceed two 
thirds of the value of the matter destroyed and to be granted only by the Governor 
in Council upon the recommendation of the Minister; 

(f) for the prohibition of the sale of any vegetable matter infected with any such 
insect, pest or disease; 

(g) that the occupier of the premises on which is discovered any such insect, pest 
or disease shall forthwith notify the Minister and shall also send specimens of such 
insect, pest or disease; 

(h) for the confiscation of any vegetable matter and the container thereof, if any, 
in respect of which a breach of this Act, or any regulation made thereunder is com- 
mitted and generally for any other purpose which may be deemed expedient for 
carrying out this Act, whether such other regulations are of the kind enumerated 
in this section or not. 

5. The Minister may appoint inspectors and other officers for carrying out this 
Act and the Regulations made thereunder. 

2. Such appointments, if not confirmed by the Governor in Council within 
thirty days of the date thereof, shall lapse and cease to be valid. 

6. Any inspector or other officer so appointed may enter any place or premises 
in which he has reason to believe there exists any such insect, pest or disease, and 
may take specimens thereof and also of any vegetable matter infested or suspected 
of being infested therewith. 

7. The Minister, upon the report of any inspector setting forth a reasonable belief 
of the existence of any such insect, pest or disease in any area defined in such report, 
may prohibit the removal from such area or the movement therein of any vegetation, 
vegetable or other matter which, in his opinion, is likely to result in the spread of 
such insect, pest or disease. 

8. Every person who contravenes any provision of this Act, or any regulation 
made thereunder, shall be liable, upon summary conviction, to a fine not exceeding 
one hundred dollars, or to imprisonment for a term not exceeding six months, or to 
both fine and imprisonment. Any vegetable or other matter imported or brought 
into Canada contrary to this Act, or to any regulation made thereunder, shall be 
forfeited to the Crown. 

9. Every order in council and regulation made under this Act shall be published 
in The Canada Gazette, and shall be laid, by the Minister, before Parliament within 
fifteen days after the commencement of the then next session. 

10. The “San José Scale Act” is repealed. 


Regulations 


issued under the Destructive Insect and Pest Act, 
(by order in Council of 27th February, 1911.) 


1. “Inspector’’ means a person appointed for carrying out the provisions of the 
Destructive Insect and Pest Act and the regulations made thereunder. 
2. No tree, plant or other vegetation or vegetable matter infested with any of the 
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insects, pests or diseases, to which this Act applies, shall be imported into Canada 
except as hereinafter provided. 

3. Nursery stock, including all trees, shrubs, plants, vines, grafts, scions, cut- 
tings or buds which are not hereinafter exempted, entering Canada shall be imported 
only through the ports and during the periods respectively hereinafter mentioned, 
that is to say: 

Vancouver, B. C., from October 1 to May 1. 

Niagara Falls, Ont., from October 1 to May 15. 

Winnipeg, Man., and St. John, N. B., from March 15 to May 15, and from October 
7 to December 7. 

Windsor, Ont., and St. Johns, P. Q., from March 15 to May 15, and from Septem- 
ber 26 to December 7. 

At these points of entry the importations shall be fumigated in the fumigation 
houses provided for that purpose, and a certificate of fumigation will be issued, with- 
out which no stock may be taken out of bond. 

Importations by mail shall be subject to the same regulations. 

All nursery stock originating in Japan or in any one of the states of Vermont, 
New Hampshire, Maine, Massachusetts, Connecticut and Rhode Island, six of the 
United States of America, shall, after fumigation, be subject to inspection as pro- 
vided by Section 6 of these Regulations. 

Provided, however, that the following vegetation and florist’s stock shall be exempt 
from fumigation and may be imported at any season of the year and through any 
port without inspection: 

(a) Greenhouse-grown plants, including roses in foliage which have been grown 
in pots up to three inches in diameter but not larger. A certificate that the plants 
have been grown under glass must accompany the invoice and shall be signed by the 
consignor. 

(b) Herbaceous perennials (the stems of which die down in winter), such as per- 
ennial phlox, peonies, sunflowers, etc. 

(c) Herbaceous bedding plants (such as geraniums, verbenas, pansies, etc.) 

(d) Bulbs and tubers (such as hyacinths, lilies, narcissi and other true bulbs and 
also the tubers of dahlias, irises, etc.) 

(e) Cottonwood or Necklace Poplar (Populus deltoides) when shipped from and 
grown in Dakota or Minnesota, two of the United States of America. 

4. The port by which it is intended that the nursery stock shall enter shall be 
clearly stated on each package and all shipments made in accordance with these 
regulations will be entirely at the risk of the shippers or consignees, the Govern- 
me nt assuming no responsibility whatever. 

All persons importing nursery stock, except such as is exempt from fumigation 
or pine ion under Section 3 of these Regulations, shall give notice to the Dominion 
Entomologist, Experimental Farm, Ottawa, within five days of dispatching the order 
for the same, and they shall again notify the Dominion Entomologist on the arrival 
of the shipment in Canada. 

Notice shall also be given to the Dominion Entomologist by all transportation 
companies, Custom House Brokers or other persons importing or bringing into 
Canada nursery stock that is subject to inspection as hereinafter provided, imme- 
diately such a consignment is received by them. Such notice shall include the name 
of the consignor and the consignee, the points of origin and destination, the name of 
the company carrying the nursery stock, as well as the nature, quantity and origin 
of the same. 

6. Nursery stock, not including such stock as is exempt under Section 3 of these 
Regulations, originating in Europe, shall be imported only through the ports and 
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during the periods specified under Section 3 for stock requiring fumigation, with the 
addition of the ports of Halifax, N. 8., Sherbrooke, P. Q., and Montreal, P. Q., 
through which ports such European stock may enter from September 15 to May 15. 
Such European nursery stock, and such other imported vegetation, as the Minister 
may determine, entering Canada, shall be exempt from fumigation, but shall be 
inspected either at the port of entry or at its destination to which it may be allowed 
to proceed, but in the latter case it must not be unpacked except in the presence of 
an inspector. 

7. If, on inspection, nursery stock or other vegetation or vegetable matter is found 
to be infested with any of the insects, pests or diseases hereinafter specified, it shall 
be destroyed to the extent deemed necessary by the inspector and in his presence. 
All cases, packages and packing in which such stock has been contained shall also 
be destroyed in the same manner. 

8. Any inspector entering any lands, nursery or other premises where there is 
reason to believe that any of the insects, pests or diseases hereinafter specified are 
or may be present, shall give instructions for the treatment or destruction of any 
tree, bush, crop or other vegetation or vegetable matter or the containers thereof, 
which may be found or suspected to be infested with any of the insects, pests or 
diseases hereinafter specified, and such instructions shall be carried out by the owner 
or the lessee of the infected or suspected vegetation, vegetable matter or containers 
thereof, and such remedial treatment shall be carried out and continued until the 
insect, pest or disease shall be deemed by the Inspector to have been exterminated. 

9. Compensation not exceeding two thirds of the value as assessed by the Inspec- 
tor, of the vegetation or vegetable matter or containers thereof destroyed by the 
instructions of an Inspector, shall be granted by the Governor in Council upon the 
recommendation of the Minister. 

10. It shall be illegal to sell, offer for sale or in any way dispose of or receive any 
trees, shrubs, or other plants, vegetable matter or portions of the same, if the same 
are infested with any of the insects, pests or diseases hereinafter specified. 

11. The owner, occupier or lessee of any premises or place where any of the insects, 
pests or diseases specified herein shall be found, shall immediately notify the Min- 
ister and shall also send to him specimens of such insects, pests or diseases. 

12. The destructive insects, pests and diseases to which the said Act shall apply 
shall include the following: 

The San José Seale (Aspidiotus perniciosus). 

The Brown-tail Moth (Euproctis chrysorrhea). 

The Woolly Aphis (Schizoneura lanigera). 

The West Indian Peach Scale (Aulacaspis pentagona). 

The Gypsy Moth (Porthetria dispar). 

Potato Canker (Chrysophlyctis endobiotica). 

Parasitic diseases affecting potatoes externally or internally. 

Branch or Stem Canker (Nectria ditissima). 

Gooseberry Mildew (Spherotheca mors-uve). 

White Pine Blister Rust (Peridermium strobi). 

13. The importation of potatoes into Canada from Newfoundland or the Islands 
of St. Pierre or Miquelon is prohibited. 

14. The Minister may, upon special request to that effect, authorize the importa- 
tion into Canada of any insect, pest or disease hereinafter specified, but for scientific 


purposes only. 
15. The Regulations made under the “‘San José Scale Act’”’ are repealed. 
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ORGANIZED EFFORTS AS A FACTOR IN THE CONTROL 
OF THE CITRUS WHITEFLY 


By A. W. Morrity, Phenix, Arizona 


The problem of the control of the citrus whitefly has long been 
generally recognized as more difficult than that offered by any other 
citrus pest now established in the United States. This rating, 
which has very properly been given, is due to the power of flight 
possessed by both sexes of the adult insects combined with most 
of the worst characteristics as to habits, rate of multiplication and 
destructiveness possessed by true scale insect pests. 

An important feature of the problem of whitefly control by means 
of the methods at present available for general use—spraying and 
fumigation—is that of extending the availability of these methods 
by securing the necessary coérdination of efforts among the owners of 
neighboring citrus groves. Recent experimental work has resulted 
in bringing the direct remedies mentioned within the reach of the 
owners of isolated groves and of citrus growers in all localities where 
coéperative associations have been organized for combating the white- 
fly. While it is true that the pest may be controlled by the intelligent 
and persistent use of direct remedies under less favorable conditions 
than these, there remains the problem of securing the best practicable 
condition of control upon the most profitable basis. The writer is 
confident that any such a condition or anything approaching it can be 
brought about only through proper legislative enactments. Such action 
on the part of the state legislatures may be effectively supplemented 
by coéperative protective associations among the citrus growers and 
also by fruit marketing organizations. It is the object of this paper 
to present the ideas of the writer concerning these subjects, which ideas 
have been derived from a general knowledge of citrus conditions in 
the Gulf Coast States and more particularly from three years’ connec- 
tion with the whitefly investigations of the United States Department 
of Agriculture in Florida. 


Losses from the Whitefly and Estimated Expense of Competent 
Supervisory Organizations 


The citrus whitefly (Aleyrodes citri R. and H.) and the cloudy 
winged whitefly (Aleyrodes nubifera Berger) cause annual losses in 
Florida, Louisiana and Texas amounting to at least one and one-half 
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million dollars per year.' In two counties in Florida (Manatee and 
Orange) the losses from whiteflies amount to fully two hundred thou- 
sand dollars each per year and in several others it amounts to more than 
one hundred thousand dollars per year. With losses such as these, 
usually representing in infested groves between one thirtl and one half 
the value of a crop, practically all business interests in important 
citrus fruit producing localities are vitally concerned. Bankers and 
merchants for example, even though not owners of citrus groves, 
are in many localities in Florida fully as much dependent in a business 
way on the citrus fruit crops as is the average grower. It is a note- 
worthy fact, moreover, that in many important business centers in 
Florida, such as Orlando, Bartow and Fort Myers a large percentage 
of the bankers, merchants and professional men are grove owners or 
part owners and are consequently doubly interested in the success of 
the citrus industry. 

The first point for consideration in connection with suitable legis- 
lative enactments is the extent to which expenditures by state or 
county are justified. According to the estimates of the writer, the 
expense of a suitable supervisory organization would be insignificant 
beside the direct benefits that would result and moreover would be 
fully compensated for by -the incidental reduction in the amount of 
injury by scale insects.2, An amount between five and ten per cent 
of the total losses resulting from whitefly attack on the basis of a forty 
per cent damage in each infested grove should be ample to cover 
such expense. In countries or localities where the whiteflies do not 
exist or where they infest only a small percentage of the citrus groves, 
not more than one per cent of the gross value of the citrus crop should 
be necessary for checking the spread of the insects in order to delay 
to the utmost the time when the infestation in the county or locality 
will be general. These estimates of the amount, which will be needed 
for the carrying out of a program of whitefly control supported by 
legislative enactment, indicate in a general way the necessary expense 
for different sections. In Florida, the leading citrus fruit growing 
counties such as Orange, De Soto, Manatee and Polk, would require 
in the writer’s opinion from eight to ten thousand dollars annually 
for the support of efficient county organizations created in accordance 
with the provisions of a state law. Other counties in which citrus 
growing interests are less important would require smaller organi- 


1 The writer estimates that more than four fifths of this loss is caused by the citrus 
whitefly and less than one fifth by the cloudy winged whitefly. The discussions 
which follow apply to both species except as affected by the latter species being con- 
fined to citrus as a food plant. 

:Bul. 76, Bur. Ent., U. 8. Dept. Agric., p. 60-62. 
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zations and proportionately smaller expenditures and the work of com- 
bating whiteflies in some cases could be conducted to best advantage 
by means of one organization supported jointly by two or more 
adjoining counties. 


Organization of Officials for Efficient Service 


In Florida the office of State Horticultural Commissioner would be 
practically superfluous as regards whitefly control. Rather than create 
such an office, the writer would strongly recommend that offices 
already existent in connection with the State Experiment Station be 
given additional support. It would be especially undesirable and a 
serious impediment to progress in whitefly control for an organiza- 
tion to be provided for, which would place a State Horticultural Com- 
missioner or other official in charge of all the work of the state. For 
effective results the officials in charge must have an opportunity to 
come in close contact with actual field conditions having supervision 
over the work in limited territories—only a single county in many 
instances. They must be competent as to entomological matters, 
of good executive ability, and must be able to command the respect and 
confidence of the citrus growers. Such men must be as able men in 
their line as it is possible to procure and should pot be subject to the 
direction of an official superior. 

An assistant to the official in charge, capable of acting in charge of 
all work temporarily as the occasion may demand, one or two inspec- 
tors and an office assistant are needed to complete the organization 
in a leading citrus growing county. The attempt to accomplish 
satisfactory results in combating the whiteflies in Florida in such 
counties as Orange, Lake, Polk, Lee, De Soto, Manatee and Hillsboro 
with a smaller organization than that mentioned would be a serious 
mistake, at least until such time as a satisfactory condition of control 
is brought about and experience shows the practicability of reducing 
expenses in this manner. 

The organization of the various county entomologists into a State 
Crop Pest Commission as hereafter outlined is advisable in order to 
give each local official status as a state officer for legal reasons, in 
order to establish state quarantines when necessary and also to secure 
as far as practicable uniformity of methods in administering the State 
Horticultural Law in the different counties. 


State Laws 


The states of Louisiana and Texas already have horticultural laws 
which, with proper financial support, might be administered to good 
effect in the control of whiteflies. Dealing with trees which average 
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much smaller in size, the control of whiteflies by spraying and fumi- 
gation in these states as compared with Florida is not a difficult 
matter. Certain modifications of these existing laws are desirable, 
however, while in Florida an existing law which authorizes the appoint- 
ment of county boards of horticulture and which is now ineffective 
through disuse and inadequacy should be entirely repealed to prevent 
future confusion. In its place a carefully drawn law is needed, espe- 
cially adapted to meet local conditions and embodying such features as 
investigations of the whiteflies have shown to be advisable. 

In accordance with the views of the writer the following are essen- 
tial features of such a law: ' 

1. The County Commissioners or Supervisors of any county should 
be authorized to appoint a County Entomologist upon receiving a 
petition to do so from at least twenty-five fruit growers, provided that 
when the horticultural interests in two or more adjoining counties 
are comparatively small a single official may be appointed jointly by 
the commissioners of the several counties upon petition from twenty- 
five fruit growers in each county concerned. 

2. It should be required that these appointments be made from an 
approved list of available economic entomologists maintained by a state 
committee on credentials consisting of the governor of the state, the 
president of the State Horticultural Society and the director of the 
State Agricultural Experiment Station. 

3. The various county entomologists appointed as above should be 
constituted into a State Crop Pest Commission. 

4. The Entomologist of the State Agricultural Experiment Station 
should be designated the State Entomologist. 

5. County entomologists should be appointed for a specified period, 
not less than two years nor .more than four years being advisable. 
Dismissal by the county commissioners at any time should be author- 
ized in the case of inefficiency or neglect of duty, but only with the 
approval of the State Committee on Credentials following a hearing 
by that committee. . 

6. Each County Entomologist should be authorized to appoint such 
assistants as may be necessary with the approval of the County Com- 
missioners. Regularly appointed assistants or inspectors should be 
granted all of the authority given to the County Entomologist when 

1Anyone interested in the constitutionality of any of the features herein recom- 
mended if enacted in a state law should consult the court decisions in California 
cases. The definitions of nuisances in these cases are especially valuable. These 
decisions are published by the state of California in a pamphlet entitled ‘“Califor- 
nia’s Horticultural Statutes with Court Decisions and Legal Opinions Relating 
Thereto (Sacramento 1908).”’ 
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working under the direction of the latter. Authority should be granted 
the County Entomologist to promulgate rules which are consistent 
with the state law concerning the details of its execution as far as it 
relates to county work. He should be authorized to quarantine 
against the importation of nursery stock or plants of any kind from 
other counties, and to make such inspections as they may deem advis- 
able of nursery stock or plants imported from other counties in the 
state or from other states or territories and from foreign countries. 
He should be authorized to require defoliation, treatment with 
insecticides or the fumigation of plants imported into the county from 
other counties, or of plants offered for sale within the county when 
necessary to prevent the spread of insect pests. He should be 
authorized to inspect nurseries, orchards, groves, vineyards, trees, 
vines, plants and fruits as far as practicable to protect the horti- 
cultural interests within his jurisdiction and to serve legal notices 
requiring specified measures for the control or eradication of insect 
pests when necessary. He should be authorized to enter upon any 
premises at any time for the purpose of performing any of the 
duties required of him by the law. Authority should be given to 
the é¢ounty entomologists to regulate, with the approval of the 
county commissioners of the respective counties, the planting of new 
citrus groves so as to prevent in the future losses to owners of isolated 
groves or groves in isolated groups through the interference with the 
advantages of such isolation, also, so as to prevent new plantings 
interfering in any way with the control of the whitefly or other pests 
in groves already established. 

7. When an orchard, grove or plants on any premises are found to be 
infested with an insect injurious to the horticultural interests of the 
county, and effective remedies or methods of eradication are known, 
then it should be the duty of the County Entomologist to declare the 
infested trees, plants or premises public nuisances and to serve a legal 
notice as heretofore stated requiring specified remedial measures or 
methods of eradication within a specified time. When any person or 
persons upon whom such notice has been served refuses or neglects 
to abate the nuisance as directed, or when, owing to the absence from 
the county of the owner or owners, it is impossible to serve the notice, 
it should be the duty of the County Entomologist to cause the nuisance 
to be abated by means of the most economical control measures avail- 
able, including when necessary, the complete or partial destruction 
of the infested plants, fruits or articles. When performed by the ento- 
mologist or his authorized assistant, the expense should be borne by 
the county and become a lien on the property subject to legal action 
for recovery. Plants, trees or shrubs, which are not fruit producing, 
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and which are subject to infestation by species of insects injurious to 
horticultural interests, should be defined as public nuisances whether 
or not injurious insects actually exist thereon and it should be the duty 
of the County Entomologist with the approval of the county commis- 
sioners to condemn any such plants, trees or shrubs when necessary 
to protect said interests. 

8. Regulations should be included in the state law governing the 
importation of plants into the state of Florida. It should be required 
that importations of plants be accompanied by a certificate of inspec- 
tion from an authorized state or government entomologist or inspector; 
also by a complete invoice from the shipper showing the contents of 
the shipment and the place where the plants were grown. Any per- 
son, persons or common carriers bringing or causing to be brought 
into the state plants of any kind should be required to hold such plants, 
immediately notifying the County Entomologist or the State Entomol- 
ogist in case no County Entomologist has been appoihted. It should be 
the duty of the County or State entomologist to inspect such imported 
plants within twenty-four hours after receiving notice of their arrival. 
Such plants should not be delivered until the common carrier and con- 
signee have each been furnished with a certificate of release by the 
proper entomologist or his duly authorized agent. If imported plants 
are found to be infested with injurious insects which are not of general 
occurrence in the county, the entomologist should be authorized to 
condemn or disinfect. In the former case the plants should immedi- 
ately be shipped out of the state by the consignee or should be 
destroyed under the direction of the County or State entomologist at 
the expense of the consignee. If in the opinion of the entomologist 
fumigation with hydrocyanic acid gas or treatment with an insecticide 
will render the plants innocuous, the expense of such treatment as 
he may decide upon should be borne by the consignee. 

9. The most important duty of the county entomologists in citrus 
fruit producing counties should be defined in the state law as promot- 
ing the horticultural interests of their respective counties by supervis- 
ing the control of insect pests, particularly whiteflies, by organizing 
and aiding in the organization of citrus growers into local protective 
associations, in acting as advisors to such associations and individual 
owners and in coéperating with them in bringing insect pests into 
a condition of control and in maintaining this condition. 

10. The State Crop Pest Commission should be required to meet 
once a year for the transaction of business. The State Entomologist 
should be designated as ex officio chairman and a vice-chairman and 
a secretary should be elected by the members. The commission 
should be authorized to declare quarantines prohibiting the impor- 
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tation into the state of designated species of plants from designated 
states and territories when the danger of importing any pest warrants 
such action. They should be authorized to take such steps and to 
transact such business as may be necessary to improve the methods 
of combating insect pests and to secure uniformity of rules and prac- 
tices as far as practicable among the officials representing different 
counties or groups of counties. As state officers the members of this 
commission should be granted the same authority as specified for county 
entomologists. 

11. The State Entomologist should be authorized to employ such 
assistants as are needed to inspect plants of all kinds imported from 
other states, territories or foreign countries and destined for points 
in counties in the state in which no county entomologists have been 
appointed, also to maintain quarantine stations at designated ports 
of entry. The State Entomologist or his agent should be authorized 
to destroy or disinfect fruit or plants received at such ports and found 
to be infested with insect pests which do not occur or are not of general 
distribution in the state. The duties of the State Entomologist should 
be further defined to provide for his coéperation with the county 
entomologists by importing and breeding beneficial insects and by 
the importation and dissemination of fungous diseases useful in the 
control of injurious insects, also by introducing into the state 
improved apparatus and methods used in the control of insect pests 
in other states or in foreign countries. 

12. In addition to the foregoing provisions citrus growers should 
be protected in the use of insecticides at all times. It should be 
required that the manufacturer of every insecticide offered for sale 
in the state register his product by name, also the formula, at the office 
of the State Commissioner of Agriculture. Provisions for the analysis 
of these insecticides by the State Chemist should be made, and it 
should be declared unlawful for the registered name to be used for any 
other formula or combination of the ingredients than that recorded in 
the original registration. In other details the National “Insecticide 
Act of 1910” should be followed. 

13. Suitable penalties should be prescribed for the violations of 
the law and for the intentional interference in any manner with its 
operation. 

14. An adequate appropriation should be made for the work of the 
State Entomologist and for defraying the expenses of the members 
of the State Committee on Credentials and of the State Crop Pest 
Commission in connection with meetings, as their duties or the law 
may require. 

2 
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Features to be Avoided in Drafting a State Horticultural Law 


The State Committee on Credentials should be allowed to maintain 
a list of the most experienced economic entomologists available, 
without restrictions as to confining such list to residents of the state. 
Examinations for the position of County Entomologist should not 
be required, since among those whose experience should entitle them 
to consideration the results of an examination would be deceptive and 
set a false standard. In recognition of the great difference in the 
extent of horticultural interests in the different counties, the amount 
of the salary to be paid entomologists should not be specified or 
restricted in any way by the state law. No more points should be 
covered by the law than are necessary to secure effective results in the 
control of insect pests. Particular care should be taken that no duties 
impracticable or impossible to accomplish be imposed on any official. 


Rules and Regulations by County Entomologists 


With the authority given by the state law the rules and regulations 
which should be adopted by a County Entomologist—made effective 
if necessary through county ordinances—in important citrus fruit 
growing sections should include the following: 


a. All china and umbrella trees, privets, cape jessamines, wild persimmons, 
prickly ash and other food plants of the citrus whitefly which are so located within 
the county limits as to be subject to infestation by the citrus whitefly and liable to 
interfere with control measures against this insect in citrus groves, or liable to aid 
in the further dissemination of the species should be ordered destroyed and further 
plantings of any of these trees or shrubs within the county limits should be prohibited. 

b. All citrus nursery stock for planting within the county limits should be completely 
defoliated at the nursery where grown or before shipment into the county, with such 
exceptions as may be consistently made by the Entomologist. 

c. Any person or persons engaged. in general contracting for spraying, fumigating 
or other operations for the purpose of controlling whiteflies or other citrus pests or 
who may undertake under any form of agreement to assume the responsibility for 
spraying, fumigating or other operations except in the capacity of laborer or employee 
should be required first to obtain a license from the County Commissioners to per- 
form such work. Such licenses should be granted only upon the recommendation 
of the Entomologist after satisfying himself as to the capability of the person or per- 
sons applying for the same and as to the suitability of the apparatus, fumigating tents 
or other outfits with which the work is to be performed. 

d. With the authority to regulate new citrus plantings granted by the state law 
as recommended herein, it should be required that written permits to locate each new 
grove be obtained from the County Commissioners. These permits should be granted 
only upon the recommendation of the Entomologist following fixed rules as far as 
practicable, after he has made due examination of the surroundings and found that 
a citrus grove in the proposed location does not materially interfere with the control 
of the whiteflies in groves already established. 
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The Enactment and Operation of a Horticultural Law in Florida 


Anyone familiar with the history of the whitefly in Florida, its 
methods of spreading, the important part that infested nursery stock 
and worthless china and umbrella trees have played in its dissemina- 
tion and the present annual damage from the insect, cannot but realize 
that millions of dollars would have been saved to the state by a horti- 
cultural law enacted ten or fifteen years ago. Even if nothing more 
had been accomplished than the elimination of the more important 
non-fruit producing food plants of the citrus whitefly and the compul- 
sory defoliation of citrus nursery stock before shipment from infested 
nurseries for planting in uninfested sections, such a law would have been 
a success and by having restricted the spread of the insects would 
have represented a saving at the present time of three quarters of the 
present annual losses, or more than three quarters of a million dol- 
lars per year in Florida alone. The establishment of quarantine 
stations at ports of entry as suggested in the law herein proposed, 
probably would incidentally have excluded the woolly whitefly 
(Aleyrodes howardi Q.) recently introduced at Tampa, Florida,! from 
Cuba and also several other insect pests of subtropical fruits introduced 
from foreign countries during the past few years. 

Although the long delay on the part of the Florida citrus growers in 
demanding legislative action has resulted in great injury to their 
interests and in a broad sense to the business interests of the entire 
state, this injury is not entirely irreparable. Many of the most pro- 
gressive citrus growers object that the difficulty in securing the neces- 
sary support would be so great as to make the attempt to enact and 
execute a horticultural law impracticable. A similar objection, only 
five years ago believed to be insurmountable, against the organization 
of citrus growers for the marketing of fruit on the California plan had 
the same value as determined by subsequent events, as objections which 
may now be raised against the organization of warfare against Florida’s 
worst citrus pest. An effective horticultural law is practicable in 
Florida and the securing of public sentiment which is necessary for 
its support requires no more energy than was expended in the oneal 
zation of the Florida Citrus Exchange two years ago. 

It should be recognized that the idea of a horticultural law in Florida 
will meet serious objection as long as its proper scope and greatest 
opportunities of usefulness are misunderstood. The principal duties 
of county entomologists according to the plan proposed by the writer 
are outlined in paragraph nine of the suggested features of the horti- 
cultural law. All citrus growers who desire to maintain their groves 


‘Bul. 64, Part VIII, Bur. Ent. U. 8. Dept. Agric. 














372 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 4 


in the highest state of productiveness should welcome the assistance 
and coéperation which such a law would provide. These growers 
usually need protection from neighboring citrus groves whose owners 
are al sent, leaving incompetent men in charge, or whose owners for 
other reasons are indifferent or would fail to codperate in whitefly con- 
trol except under compulsion. Even in such cases, however, the law 
would operate to advantage since, if the owner failed to take action 
when directed to do so, treatment by spraying or fumigation would be 
done by the county, the owner would be compelled to pay for the work 
and incidentally find it necessary to profit by the control of the insects. 

When citrus groves or trees are of so little value as not to justify 
the expenditures necessary to whitefly control, the complete destruc- 
tion of the trees is advisable and will naturally follow the administra- 
tion of the law. There are today in Florida thousands of citrus trees 
which are a detriment to the citrus industry of the state; trees which are 
unproductive and which occupy space which could be more profitably 
used by the owners. In other cases growers are financially unable 
to control the whitefiy owing to their holdings being too extensive. 
In such a case the enforcement of a law requiring the control of the 
whitefiy, necessitating the disposal of a portion of the grove concerned, 
would be an actual benefit to the owner as well as to the community 
interests. In many cases one half the acreage now under one owner- 
ship, better cared for culturally and with the insect pests brought 
under control would yield a net profit as large or much larger than the 
entire property under the present conditions. 

Still further changes are demanded and would naturally follow the 
operation of a horticultural law with advantage to all concerned. 
The control of many insect pests has made necessary extensive changes 
in farm and orchard practices. Frequently the changes in the methods 
of culture developed by an entomological investigation are in the main 
changes which would be of advantage even if adopted before the appear- 
ance of the insect pest concerned. This is the case with the whiteflies 
which attack citrus trees in Florida.!/ Much has been accomplished 
in the last few years in the adaptation of fumigation and spraying to 
whitefly control under Florida conditions, but radical measures are fre- 
quently required to place the use of these direct remedies upon the 
most practicable and profitable basis. These measures consist in reduc- 
ing the height of citrus trees, when excessive, and in reducing the num- 
ber of trees to the acre when they are so closely planted as to interfere 
with control measures. In the opinion of the writer the height of 
citrus trees wherever the citrus or cloudy winged whiteflies occur 
should not exceed twenty-five feet. The branches of adjacent trees 


1Bul. 76, Bur. Ent. U. 8. Dept. Agric., p. 14; Circular 111, p. 10-11. 
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should not interlock since this seriously interferes with both fumigation 
and spraying. 

Briefly stated, citrus groves should be made to conform to the re- 
quirements of effective and economical whitefly control regardless 
of the apparent sacrifices. To illustrate the situation: If the normal 
annual rainfall in Florida were to be decreased from fifty inches to ten 
inches a radical change in the methods of producing a citrus crop 
would be required and the fact that comparatively few citrus groves are 
at present piped or trenched would not make irrigation impracticable 
or any the less effective. Similarly the fact that many citrus groves 
in Florida are at present very poorly adapted to the use of direct 
remedies for whiteflies does not detract from the availability of these 
remedies or furnish a sound argument against the adoption of a 
systematic campaign for whitefly control along the lines outlined in 
this paper. 


The Search for Enemies of the Citrus Whitefly as Affecting the 
Desirability of Immediate Action toward Control by Direct 
Means 


For years Florida citrus growers have been interested in the possi- 
bility of foreign explorations locating the original home of the citrus 
whitefly and in the possibility of discovering there effective natural 
enemies. In the investigations of whiteflies begun in 1906 efforts in 
this line have naturally been preceded by field investigations which were 
certain to give practical results. The principal results of these inves- 
tigations are now being published by the Bureau of Entomology. As 
a result of our present knowledge of the whiteflies, contributed to by 
the investigations of the United States Department of Agriculture 
and by the Florida Experiment Station, citrus growers in Florida are 
now confronted by the opportunity to begin at once a practicable 
organized effort to bring the whiteflies into a state of control. The 
question naturally arises: Is such an undertaking advisable as long 
as there exists the possibility of discovering and introducing an effec- 
tive natural enemy? This can be determined only by means of an 
examination of the history of similar efforts to discover and introduce 
beneficial insects. The following facts and conclusions are based upon 
an examination of most of the important literature on this subject: 

1. There are on record more failures than successes in the endeavors 
made in the various parts of the world to control imported insect pests 
by means of natural enemies secured by foreign explorations. 

2. The success of the Australian lady bug (Novius cardinalis) in 
controlling the cottony cushion scale in California, resulting in com- 
plete commercial control within a few months after its introduction, 








— 
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is generally conceded by entomologists to be extraordinary and not 
to be expected except in rare instances. 

3. Ordinarily it may be expected that it will require several years 
for an introduced beneficial insect to become effective over a large 
extent of territory. 

4. Many attempts may be necessary before the successful intro- 
duction of a beneficial insect is accomplished. 

5. There are instances of complete failures of repeated attempts 
to introduce beneficial insects into new regions, the reasons not being 
definitely known, but presumed to be due to the differences in climatic 
conditions. 

6. Parasitic or predatory insect enemies may appear to accomplish 
the complete control of an insect in its native home and prove of little 
commercial importance against the same insect pest when introduced 
into another region. 

7. There is a danger of native hyperparasitic insects attacking the 
introduced beneficial species and preventing its multiplying rapidly 
enough to become useful. 

8. The apparent control maintained by a beneficial insect and 
observed by foreign explorers may be due to characteristics of the 
food plant of the insect pest. The food plants in the native home may 
have become adapted to resist the injurious effects of the insect and 
the predaceous or parasitic enemies may consequently appear effective 
when in reality such enemies would be ineffective without these plant 
adaptations.! 

9. Notwithstanding the preponderance of unfavorable probabilities 
and possibilities, the importance of making every effort to secure 
successful natural enemies, or enemies which will contribute to a 
condition of successful natural control of serious insect pests is second 
only to the importance of taking immediate steps to control such pests 
by the means at hand.’ 


t This conclusion is suggested by a memoir of Prof. Paul Marchal (English trans- 
lation in Popular Science Monthly, Vol. LX-XII, page 417) and appears to the writer 
as well within the range of possibilities in the case of the citrus whitefly. The discus- 
sion of the food plant adaptations of this species by the present writer and Dr. E. A. 
Back in a recent publication shows that the pomelo or grape fruit possesses certain 
characteristics which are decidedly unfavorable to the multiplication of the insect 
to an injurious extent. The foliage, of the orange in the native home of the whitefly 
therefore, would have only to adapt itself so as to possess the same or similar charac- 
teristics as exist in the foliage of the Florida types of grape fruit in order to become 
nearly immune to the insect. 

The words of Prof. Marchal may be aptly quoted in this connection (Popular 
Science Monthly, Vol. LX-XII, page 419): ‘Confidence in the assistance we can get 
occasionally from parasites and predaceous insects should not make us lose all pru- 
dence nor prevent us from seeking a guard against the perils that surround us, in 
organizing at our large ports an inspection and disinfection service—and in a gen- 
eral way taking every measure possible to protect our crops.”’ 
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The foregoing more or less generalized conclusions applied to the 
present whitefly situation in Florida lead to the belief that even if 
an effective natural enemy of the citrus whitefly were already suc- 
cessfully established in that state and had shown its ability to thrive 
there, whitefly losses would in all probability amount to three or four 
million dollars before a condition of commercial control could be accom- 
plished in the average grove. Florida citrus growers have no better 
justification for inactivity in the control of the citrus and cloudy 
wing whiteflies pending the results of foreign explorations than have 
California citrus growers for abandoning fumigation and spraying 
for the control of the red scale (Chrysomphalus aurantii), purple scale 
(Lepidosaphes beckii), black scale (Saissetia olew) and the citrus mealy 
bug (Pseudococcus citri) in view of the efforts being made by the State 
Commission of Horticulture to subdue these leading citrus pests by 
importations of their natural enemies. 

Without going into the details of the history of the importation of 
the many natural enemies of these scales into California during the past 
twenty years, it is sufficient to say here that none of the species men- 
tioned is at present controlled to a satisfactory degree by the intro- 
duced natural enemies and that the expense of combating these pests 
in California citrus groves is not materially affected by the introduc- 
tions. The recognition of this fact does not detract from the true 
benefits of the work, since the results cannot be measured at present 
upon such a basis. It seems unlikely that there exists a single species 
of insect enemy in the case of any of the four pests here referred to 
which is capable of accomplishing complete and satisfactory control. 
Combined, certain of the natural enemies may be sufficient but a single 
minor omission may leave a broad gap between success and failure from 
a commercial standpoint. It appears to be the present endeavor of 
the California Commission of Horticulture to supply these omissions. 

During the next five years there is as much likelihood of the whitefly 
problem in the Gulf Coast citrus regions being temporarily disposed of 
by a freeze equally disastrous in its consequences to those of the winter 
of 1894-95 as there is likelihood of a general condition of control by 
natural agencies being brought about during that time. The citrus 
growers of Florida, Louisiana and Texas have before them the oppor- 
tunity to profit by the history of the efforts to control citrus pests in 
California by means of natural enemies and while efforts to bring about 
a condition of natural control of the whiteflies should be increased 
rather than diminished, no time should be lost on account of such 
efforts in placing the control of these insects upon an organized busi- 
ness basis and in insuring against the further importation and estab- 
lishment of undesirable insects. 
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LEAKAGE OF FUMIGATION TENTS 


By C. W. Woopwortu 


The purpose of the present paper is the discussion of the significance 
of the leakage factor in fumigation and the development of a dosage 
system which shall be based upon the varying conditions of leakage 
tents found in actual operation in the field. 

Every one unacquainted with the facts regarding the conditions 
under which fumigation is carried on will be inclined to enquire, ‘“ Why 
have any leakage at all?’’ No doubt there can be and should be much 
improvement in this respect but under the best conditions likely to 
be obtained, this factor will still remain a very important element in 
calculating the dose to be used. 

The practice of fumigation has been developed without scientific 
supervision and the dose given to trees of varying sizes was determined 
by “cut and try”? methods and the actual system used as a result of 
practical experience of hundreds of fumigators developed through a 
quarter of a century of practical work is entirely at variance with the 
suggestions of the scientific men who first developed the method. 

Many present, perhaps, do not appreciate that fumigation is not 
only the most important insecticide operation in California as measured 
by its cost, but also that it is more important than the combined insec- 
ticide work of any other state or of any foreign country. 

The development of the process to such proportions, amounting to 
an outlay of now about $500,000 per year, could only have occurred, 
where the average practice has become approximately correct. 

The first attempt to develop a system for the calculation of the dose 
consistent with the practice of fumigation was in 1903.!_ At that time 
there was no data in existence for dose calculation corresponding even 
approximately with the practice, and the scheduling of orchards was 
exclusively by the judgment of the fumigator, acquired by observing 
the work of the other fumigators and corrected from time to time by 
results obtained in fumigation. 

Under such conditions there was bound to be much irregularity in 
individual cases even though the average results were certainly very 
dependable. 

Several thousand measurements were made at that time showing 
that the average dose of four ounces corresponded with an average ten- 
foot tree; a dose consistently used by no fumigator but nevertheless 
that established, and firmly established, by practice for the de- 
struction of the black scale. 


1Bulletin No. 152, California Experiment Station. 
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This dose may be considered as ample or perhaps a little high, for 
the reason that it represents the average of all fumigation work though 
some of it (not a very large amount, however) was for red and purple 
scale work, both of which usually receive more than the black scale, 
and because fumigators would be more liable to give more than neces- 
sary since a slight injury to the tree is not considered as bad as a 
failure to kill the scale. 

The measurements also gave data showing that the rate of increase 
of dose for larger trees and of decrease for smaller ones did not corres- 
pond-with the changes in volume. While there was a great deal of 
diversity in the practice of different fumigators, they agreed in the 
one fact that the rate of change in dose was strikingly less than the 
rate of change in volume. 

The suggestion made at that time based on the results of this study 
was that the area of the surface of the tent instead of the volume 
enclosed might be adopted as the measure of the dose. This sugges- 
tion has been followed by several writers and experimentors and is 
today the only basis of calculation that approximates the actual aver- 
age practice. 

At the time the above suggestion was made, it was clearly under- 
stood that the area basis of calculation gave only an approximation 
to the correct dose and did not by any means represent an accurate 
allowance for any particular degree of leakage. A recent student 
(Woglum) has offered a table calculated by the formula dose =v x? 
which he supposed did accurately allow for leakage but of course is 
only the area basis suggested by me years before. 

Last year in presenting the methods available for scheduling trees 
for fumigation, the need of some method of measuring the leakage of 
tents and of accurately adjusting the dose to the leakage became very 
evident. Accordingly the present season over 5,000 determinations 
were made in the field of the leakage of fumigation tents in actual 
operation and in many cases of the same tent under varying weather 
conditions. The details of these results cannot be given at this time 
and we shall limit ourselves to the one problem of the application of 
the averages thus obtained to the production of a table of dosages. 

Of course such a table must be taken as only an approximation 
but there seems to be sufficient data at hand to warrant us in consid- 
ering this table accurate enough for practical use. 

The other problems concerned are now the subject of investiga- 
tion and will be presented in due time. 

In the absence of accurate experimental data relative to the laws 
governing the escape of gases through such a net work as presented by 
the weave of a fumigation tent, we are forced to the assumption that 











378 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 4 


the gas follows the laws of diffusion to the extent that the rate of escape 
is directly proportional to the differences in density. All the data at 
present at hand accords with the assumption with the limits involved; 
it is probably a very close approximation to the facts. 

The amount of leakage may be stated in terms of percentage of the 
area of the surface; this is readily determined by finding the area of 
an orifice which will permit the flow of air at the same rate as through 
a portion of the canvas tested. The ratio of these two areas gives 
the percentage of leakage. For practical purposes it is better to 
determine the leakage of a doubled canvas and use this figure since 
when this is done one can easily make determinations at any part of 
the tent. The average leakage of doubled fumigation tents is .25% 
and the common range from .1% to .4% depends on the character 
of the canvas and on variations in weather conditions. 

The density of the gas depends upon the relation of the dose to the 
volume of the tent. According to the universal practice of fumiga- 
tors, the density used will be greater in small tents and less in large 
tents. If the dose were made exactly proportional to the area then the 
density would be represented by the ratio = and be therefore inversely 
proportional to the diameters in trees of similar shapes. Thus it will 
be seen that while the area basis of scheduling may give a rough 
approximation of the dosage of the average leakage .25°%, it will 
clearly not apply even roughly to tents showing any other per cent of 
leakage. 

The effect of leakage upon the density in a small tent is greater than 
in a large tent because each unit of surface covers less average depth 
of gas; the quantity escaping per minute depending upon the density. 
It is evident that if a gram escape from each unit of surface the first 
minute from each of two tents, the remaining gas is a larger percentage 
of the original amount in the-case of the larger tent. The volume 
behind each unit of surface of tent is indicated by the ratio * and for 
tents of uniform shape is directly proportional to the diameters. 

Stated in other words the time required to reduce the gas to 50% 
of its original strength is twice as long in the case of a tree 20 ft. in 
diameter as would be required for a tree 10 ft. in diameter when each 
is covered with a tent showing the same percentage of leakage. 

The per cent of leakage determines the time required to reduce the 
density to any given percentage. Very evidently the size of the orifice 
in the escape either of & liquid or of a gas determines the rate of escape. 
Two openings will cause it to pass out in half the time and so will 
one orifice with twice the effective area. The density of the gas in a 
tent of .2% leakage will require twice as long to drop to 50% as it 
would in the same sized tent having .4°% leakage. 
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The time required to kill will be somewhat dependent upon the den- 
sity of the gas. Years ago thirty minutes were employed for fumi- 
gation but all fumigators now use forty to fifty minutes. One of the 
investigations now under way is the determining of the killing strength 
of gas for different times of exposure. 

We do not know when the maximum density of gas is obtained in 
the generation which sometimes takes as much as fifteen minutes; 
it is probable that a greater or less time elapses after the killing has been 
accomplished before the tents are actually removed. Under average 
conditions the present period may be considered justified. When we 
have sufficient data we may be able to reduce the time in certain cases 
and advise the extending of it in others. For the present, however, 
we must accept the time and suppose that the dose of four ounces 
for a ten-foot tree maintains the killing strength of gas for the neces- 
sary period under the average conditions of leakage and it is not neces- 
sary to know exactly what this period is. 

To calculate the dose for trees of different size and for tents of differ- 
ent leakage we need but to know that the above dose applies to .25% 
leakage for a 10 ft. tree and that in the case of other trees the ratio 
of increase or decrease of dose corresponds approximately with the 
area, that is, when the volumes are in the ratio of 1:8, the dose is in the 
ratio of 1:4. 

The correct dose for a tent consists of two factors, (1) the theoretical 
amount necessary to kill when the tent is tight; (2) the amount of 
increase to allow for leakage. When one tent has twice the diameter 
of another, provided they are of the same shape, they have the ratio 
1:8 in volume and if 1 is the theoretical dose of the smaller, 8 is the 
theoretical dose of the other. The second factor for these two tents 
consists of numbers, one the square root of the other. If half the gas 
escapes in ten minutes, half of the remainder will have escaped at the 
end of twenty minutes. Now with a tent of twice the diameter the 
loss in twenty minutes will only be that occurring in the smaller tent 
in ten minutes. The dose to compensate for the losses in these two 
tents during twenty minutes would require in one case a doubling and 
in the other case a fourfold increase. The ratio between these two 
rates of increase is that one is the square root of the other. 

The formula would be 


dose d* x 44/1 
in which d = diameter and 1 = leakage factor. 


Our unit diameter is 10 ft. and the leakage factor that satisfies the 
condition of the average dosage practice is four as shown by the fol- 
lowing calculation: 
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10 ft. 20 ft. 
Theoretical 1 oz. a 
Leakage factor 4 oz. 2=8 
—— v4=2 

Product = dose 4 
16 


Since the amount of leakage has precisely the same effect on the 
leakage factor as the size of tent the formula becomes 


dose = d? x P4y/] 
in which p=per cent of leakage with .25 as the unit. 


Applying this formula tables were calculated for the dose correspond- 
ing to the size of the tree and the degrees of leakage indicated by the 
straight lines of the chart and the curves indicating the dosages were 
drawn in accordance with these calculations. 

The table is based as already indicated upon the ‘actual practice 
of fumigators as regards the dose for a 10 ft. tree with average leak- 
age. The portions of the table nearest this average therefore can be 
looked upon as having an accuracy independent of the calculations. 

The most probable error is in the determination of 4 as the leakage 
factor; 4 is right if 16 oz. is right for a 20 ft. tree but most fumigators 
in fact give a 20 ft. tree less than 16 oz. which would indicate a larger 
factor. In case the leakage factor should be more than 4, the result 
would be the slight widening of all the curves, making still more pro- 
nounced the difference between the dosage of the tight and leaky tents 
of the same size. 

It seems safe to say that the importance of leakage is not less than 
that indicated by the chart. 

Of recent years there has been a very general appreciation of the 
necessity of measuring the sizes of trees when scheduling. There is 
no doubt that grave mistakes are made where measuring is not done 
but no matter how accurate one may be in the measuring of a tree, 
this chart shows that the fumigator may make the dose only a quarter 
as large as it should be or three or four times as great as is necessary 
in case the tents are leaky or tight. No mistakes anywhere near as 
large as these were found in all of the thousands of measurements 
made by us to test the relation of dosage to size of tree. We are 
led to conclude, therefore, that it is very much more important to 
measure the leakage than to measure the size. 
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Fumigation dosage for black scale based on size of tent and leakage of gas 
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PLANT LOUSE NOTES, FAMILY APHIDIDZ 
(Concluded), Plate 16 


By C. P. GILLeTTe 


Rhopalosiphum rhois Monell.—This species was taken on sumac 
(Rhus sp.) on Belle-Isle, Detroit, and at Fort Lee, and was extremely 
abundant on wild sumac about Georgetown, D. C. At the latter 
place the sumacs had been so severely attacked that much of the foli- 
age had the appearance of having been frosted, and many of the leaf- 
lets had fallen. The third joint of the antenna has from five to eight 
slightly raised sensoria in the specimens collected. The antenna and 
cornicle of the summer winged form are shown in figures 1 and la. 

Rhopalosiphum capree Fab.—This species was taken at Amherst 
and Webster, Mass., and at Fort Collins, Col. It has the willows 
(Salix species) for its winter hosts and several species of Umbelliferz 
for its summer food plants. For illustrations and fuller notes on this 
species and R. pastinacea see an article by the writer in the June, 1911, 
number of the JoURNAL. 


Amphorophora rubi (Kalt.) 
Aphis rubi, Kaltenbach, Walker. 
Siphocorine rubi, Koch. 
Siphonophora rubi, Buckton. 
Amphorophcra rubi, Schouteden. 


The above seems to be the synonomy of this species. Examples 
were taken by Mr. Bragg at Webster, Mass., on Rubus occidentalis. 
It was also taken on the same host plant at Fort Collins, Col., July 
7-31, 1908. The hind legs are very long, the tibie# being nearly as long 
as antennal joints 3, 4, 5, and 6 together. For antenna and cornicle 
of alate summer form see figures 2, 2a and 3. These specimens from 
Massachusetts agree with specimens of this species from Rubus fruit- 
cosus at Southwater, Sussex, England, July 2, 1909, collected and sent 
to me by Prof. T. D. A. Cockerell, except that the specimens from 
Europe are a little smaller. 

A very similar species taken by Mr. Bragg at Lawrence, Kans., differs 
by having cornicles decidedly shorter and having joint 4 of the antenna 
in the alate viviparze well set with sensoria. 

Myzus cerasi Fab.—Taken at Portland, Mich., Rochester and 
Albany, N. Y., and Portland, Hood River and Corvallis, Ore., on Pru- 
nus cerasus; at Webster, Mass., on P. serotina, and on Prunus emar- 
ginata, var. mollis, at Portland, Ore. This species is abundant on the 
eastern slope, and occurs in a few localities only on the western slope 
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in Colorado on both the sweet and sour cherries. It breeds very 
rapidly early in the season, often nearly covering the foliage and 
greatly injuring the crop. Figures 4 and 4a show the antenna and 
cornicle of the alate viviparous female. 

Myzus ribis Linn.—This species was taken at Chicago and at 
Webster, Mass., on the garden currant, Ribes rubrum. Fairly common 
but not abundant about Fort Collins and Denver. Readily recog- 
nized by its small size, yellow color, and the puffed red blisters of the 
upper surface of the currant leaves caused by the punctures of the 
lice upon the under surface. Figures 5 and 5a show the antenna and 
cornicle of alate viviparous female taken at Fort Collins, 7—9— °07. 

Myzus rosarum Walk.—Abundant on rose bushes in Detroit and 
Portland, Ore. An extremely abundant species on roses in Fort Col- 
lins, often ruining the flowers, or even the buds before they open. 
Especially bad on the climbers. The antenna of the alate viviparous 
form taken at Fort Collins, 6—-10— ’09, is shown at figure 6, the cornicle 
at 6a. The hind tibia of an oviparous female is shown at figure 7 and 
the cornicle at 7a. The last was taken from rose at Fort Collins, 
November 5, 1909. We have also taken this species upon cultivated 
strawberry and upon Potentilla sp. Several males and females have 
been taken on all the above. 

Myzus persice Sulz.'.—This louse was only noted at Webster on 
garden vegetables, though it is probably common through most of 
the states traversed. It is abundant every year in Colorado. The 
peach and plum are the chief fall, winter and spring hosts, though a 
considerable proportion of the fall lice remain viviparous and hiber- 
nate on various herbaceous plants out of doors and upon various green- 
house plants, notably the snapdragons and the carnations indoors. 
See illustrations in Plate 6, of JouRNAL or Economic ENTOMOLOGY, 
October, 1908. 

Phorodon humuli Sch.—Taken on hop vines at Detroit and at 
Webster. This louse is fairly common on both eastern and western 
slopes in Colorado and we have known it to remain on the plum in 
small numbers throughout the summer. I have never seen it injuri- 
ously abundant on the plum in this state. Specimens from Sussex, 
Eng., sent by Professor Cockerell, seem in every way like our American 
examples. The antenna and cornicle of the alate summer form are 
shown in figures 8 and 8a. 

Macrosiphum tanaceti Linn.—Taken at Webster, Mass., and 
Kansas City by Mr. Bragg from Tanacetum vulgare; very abundant. 
The entirely black antennz, cornicles, cauda and legs; the straight, 


‘For illustrations of this species see Bulletin 133 Col. Exp. Sta. or JouRNAL oF 
Economic EntromMo.ocy, 1908. p. 359. 
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slightly tapering and moderately long cornicle, and the reddish brown 
abdomen are characteristic of this species. A very similar but appar- 
ently distinct species occurs on Artemisia ludoviciana in northern 
Colorado. See figures 9 and 9a. 

Macrosiphum tulipe Monell.—A very common louse where the 
tulip tree, L. tulipifera, was seen at Lansing, Fort Lee, Washington, 
D. C., Kansas City, Amherst and Webster. Figures 10 and 10a. 

Macrosiphum rudbeckic Fitch.—Taken on golden glow at Detroit 
and Webster. This is a very common species on Rudbeckia, both 
wild and cultivated, on both slopes of the mountains in Colorado. 
We have taken it upon Solidago in a few instances. The shorter cor- 
nicles alone will separate the fall adults from those of solidaginis. See 
figures 11, lla, and 12. 

Macrosiphum sonchi Linn.—What I believe to be this species 
was taken on Sonchus at Webster, Mass., and at Washington, D. C. 
Notice the remarkably long third joint and flagellum of the antenna. 
A great deal of collecting from Senchus in Colorado has not given this 
species. Figures 13 and 13a. 

Macrosiphum erigeronensis Thos.—Taken at Fort Lee on Eri- 
geron sp. The species is also fairly common at Fort Collins on Eri- 
geron canadense. There seems to be considerable variation in the 
length of the antenne between the New Jersey and the Colorado 
species, the former being the shorter. The drawings, figures 14, l4a 
and 15 are from an alate viviparous female taken July 26 at Fort 
Collins. There may be two species involved. 

Macrosiphum rose Linn.—Taken at Chicago, Lansing, Detroit, 
Webster and Wood’s Hole, and in both green and pink forms on wild 
roses at Portland, Ore. Appears to be common wherever roses are 
grown. This is a common species on both the eastern and western 
slopes in Colorado. Taken in both colors, green and red. Figures 
16, 16a and 17. 

Macrosiphum solidaginis Fab.—Taken on Solidago at Washington, 
Webster and Portland, Ore., and on Aster sp. at Albany and Portland, 
Ore. This is a common species on Solidago about Fort Collins and 
Denver. See figures 18 and 18a. 

Macrosiphum liriodendri Monell.—Taken on leaves of Liriodendron 
tulipifera at Washington, agree with specimens of the same species in 
the collection taken by Mr. J. T. Monell at St. Louis, Mo., and others 
by Mr. J. J. Davis taken at Urbana, Ill. An apterous oviparous 
female from Davis has the hind tibie well covered with sensoria (?) 
in proximal two thirds. The males are winged.” See figures 19, 19a, 
20 and 21. 

Macrosiphum pisit Kalt.—Taken from Trifolium pratense at 
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Albany, N. Y., July 1. I also have specimens from Maryland sent 
me by Prof. W. G. Johnson. The specimens were taken by him from 
garden pea, Pisum sativum. This is a very abundant species in Col- 
orado on both eastern and western slopes where we have taken it 
from the garden pea, Lathyrus odoratus, alfalfa, Medicago sativa; 
and sweet clover, Melilotus alba. The examples taken from these 
plants seem identical with specimens sent in by Professor Cockerell that 
were taken from pea vines in Sussex, Eng., July 4, 1909. This species 
has remarkably slender cornicles; the antenna is ringed with black 
at the distal ends of joints 3, 4 and 5, and in the apterous viviparous 
female there are from two to five small sensoria near the base of the 
third joint. See figures 22, 22a, 23 and 24. The drawings are from 
the European specimens. 

Macrosiphum ambrosic Thos.—Taken at Lawrence, Kans., only. 
This is a very abundant louse about Fort Collins every year and espe- 
cially on Ambrosia trifida. We have also taken it on Rudbeckia, and 
Iva xanthifolia. See figures 25 and 25a. 

Macrosiphum sanborni Gillette-—Taken on chrysanthemums grow- 
ing out of doors at Hood River, Ore. This louse is common and often 
quite destructive to chrysanthemums in greenhouses in Colorado. 
Figures 26 and 26a. 


Plate 16. The following figures of antennz, cornicles and tibiw of Aphidide 
are from the winged viviparous forms unless otherwise designated: 1 and la, Rhopa- 
losiphum rhois; 2 and 2a, Amphorophora rubi; 3, third antennal joint of apterous 
female of same; 4 and 4a, Myzus cerasi; 5 and 5a, Myzus ribis; 6 and 6a, Myzus rosa- 
rum; 7 and 7a, hind tibia and cornicle of oviparous female of same; 8 and 8a, Phoro- 
don humuli; 9 and 9a Macrosiphum tanaceti; 10 and 10a, Mac. tulip; 11 and lla, 
Mac. rudbeckiae ; 12, third joint of antenna of apterous form; 13 and 13a, Mac. sonchi; 
14 and 14a, Mac. erigeronensis; 15, the third joint of antenna of apterous form; 16 
and 16a, Mac. rose; 17, third antennal joint of apterous form; 18 and 18a, Mac. 
solidaginis ; 19 and 19a, Mac. liriodendri; 20, male; 21, hind tibia of oviparous female 
of the preceding; 22 and 22a, Mac. pisi; 23 and 24, antenna and cornicle of ovipar- 
ous female of the preceding; 25 and 25a, Mac. ambrosia; 26 and 26a, Mac. sanborni. 

The amplification is indicated with each figure. Original, M. A. Palmer, 
Delineator. 
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AN ANNOTATED LIST OF THE LITERATURE ON INSECTS 
AND DISEASE FOR THE YEAR 1g10 


By R. W. Doane, Stanford University 


While the year 1910 gave us no positive new discoveries in regard 
to the relation of insects to disease, it nevertheless marked important 
advances in the study of several diseases dependent on insects for 
dissemination. 

As during 1909, greatest interest centered around the studies in 
regard to Sleeping Sickness. Following Thimm’s Bibliography of 
Sleeping Sickness, published late in 1909, is his subject index to this 
bibliography, which is a great help to any one studying the subject. 
The monthly list of publications given in the bulletins of the Sleeping 
Sickness Bureau contains more than four hundred references to papers 
and reports published on this subject in 1910. Many of these deal 
with the method of transmission of the trypanosome and its devel- 
opment in the tsetse fly. It is now believed that mechanical trans- 
mission of the parasite rarely, if ever, occurs, and it has been definitely 
shown that the trypanosome undergoes a development in the tsetse 
fly lasting from eighteen to thirty-four days. 

Doctor Sambon’s investigations on the cause of pellagra, and the 
announcement that he finds that it is transmitted by a Simulium, 
have excited a great deal of interest and comment. For some time 
Doctor Sambon has held that there is a definite relation between the 
disease and these flies. As a result of last season’s investigations in 
Italy he believes that he has collected abundant evidence to prove 
that these flies are responsible for the dissemination of the disease. 
The Italian government has been the first to take any definite steps 
toward testing this theory, and has appointed a commission to examine 
the evidence and to formulate any changes in the existing laws that 
it may be deemed advisable to make on account of the advances in our 
knowledge of the disease. American physicians are slow to accept 
this theory. At least they are waiting to be shown that the flies and 
the disease always go together in this country, as Sambon claims that 
they do in Italy. It will take most conclusive evidence to establish 
this new theory in the minds of those who have been working so long 
on the relation of maize to the disease. The present year should see 
much work done on this problem in America. 

The death of Dr. Howard T. Ricketts in Mexico marks the passing 
of one of the most promising investigators in the field of preventive 
medicine. Although still a young man he had already accomplished 
much. It is principally to him that we owe our knowledge of the 
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relation of ticks to spotted fever. For some time before his death he 
had been working on the possible relation of insects to typhus fever. 
It was while carrying on these studies that he contracted the disease 
which ended fatally. But he had succeeded in gathering much valua- 
ble data, and his experiments, taken with those of others, leave little 
room for doubt that the common body louse (Pediculus vestimenti) 
is responsible for the transmission of the disease. 

“The Prevention of Malaria,’ by Doctor Ross and others, is one of 
the most important additions to our literature in regard to the rela- 
tion of mosquitoes to disease. Doctor Howard in his ‘‘Preventive and 
Remedial Work against Mosquitoes”’ sums up our present knowledge 
in regard to the subject treated in the bulletin. It is to be noted that 
in this publication the well-known Stegomyia calopus masks under 
the name Aedes calopus. Most workers will be more content to accept 
Theobald’s decision and go back to the old name Stegomyia fasciata. 
Part five of Theobald’s ‘‘Monograph of the Culicide of the World” 
is a most important contribution to the systemic literature of this 
family. 

Early in November press dispatches announced that the first case 
of yellow fever had appeared in Hawaii. A sailor on one of the Japa- 
nese cruisers that had just arrived from Mexico was found to have 
the disease and the ship was held in quarantine. The utmost vigi- 
lance will be necessary to keep this disease out of these and the other 
tropical islands of the Pacific. 

Much has been written about the relation of flies to typhoid fever 
and other diseases but with the exception of Doctor Currie’s report on 
the relation of flies to leprosy, but little new evidence has been brought 
forth. 

Several important articles on fleas and plague have appeared in 
various journals and reports. Mitzmain’s papers have given us many 
interesting facts in regard to the bionomics of the flea. McCoy and 
others have shown the close relation existing between the rats and the 
ground squirrels. Bulletin 30 of the Pub. Health and Marine Hospt. 
Service on “The Rat and its Relation to the Public Health,” contains 
several important articles. 

The “Bulletin of Entomological Research,” the first number of 
which appeared early in 1910, promises to be of particular interest to 
workers along this line. It is issued by the Entomological Research 
Committee (Tropical Africa) appointed by the Colonial office. The 
committee is composed of several prominent workers in tropical medi- 
‘ cine and entomology. Besides several articles relating to various 
phases of tropical entomology there are many shorter articles and 
notes that often contain valuable bits of information. 
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The following list makes no claim to completeness, but is believed 
to include most of the English and American publications. Only a 
few of the Continental papers are included. It may serve as a supple- 
ment to the bibliography given in my “Insects and Disease.”’ 


BIBLIOGRAPHY 
Text or Reference Books 


Braun, M. and Lihe, M. A Handbook of Practical Parasitology. (Bale) Lon- 
don, 1910. (Trans. by Linda Foster.) An account of the chief parasites of man and 
domesticated animals. 

Castellani, Aldo and Chalmers, A. J. Manual of Tropical Medicine. (Wood & 
Co.) New York, 1910. Some four hundred pages are devoted to biological causes 
of diseases and animal parasites and carriers. 

Chapin, C. V. Sources and Modes of Infection. (Wiley & Son) New York, 
1910. 

Daniels, C. W. and Wilkinson, E. Tropical Medicine and Hygiene; Part 1, 
Diseases due to Protozoa. (Bale) London, 1909. 

Doane, R. W. Insects and Disease. (Holt & Co.) New York, 1910. A popu- 
lar account of the way in which insects cause or spread some of our common 
diseases. 

Hewitt, C. Gordon. The Housefly (Musca domestica). (Sherra H. Hughes) Man- 
chester, 1910. This is a bringing together of his recent excellent papers on this 
subject. 

Hiss, P. H. and Zinsser, H. A text-book of Bacteriology. New York, 1910. 
Latest and best book of this class. 

Morrell, C. C. Death-dealing Insects and Their Story. Manchester, 1910. 

Ross, Ronald, with contributions by Gorgas, LePrince, Boyce, et. al. The Pre- 
vention of Malaria. (J. Murray) London, 1910. “A most valuable work for the 
medical man, the biologist and the naturalist.” 

Theobald, F.V. Monograph of the Culicide of the World. Vol. V. (Brit. Museum) 
London, 1910. 

Report of the Advisory Committee for the Tropical Diseases Research Fund for 
the Year, 1909. London, 1910. The appendices contain reports on malaria, try- 
panosomiasis, plague, leprosy, etc. 

Mosquitoes 

Balfour, A. Mosquitoes with reference to immigration and horse sickness. Lan- 
cet, January 8, 1910. 

Boyce, R. and Lewis, F.C. The effect of mosquito larve upon drinking water. 
Annals Tropical Med. and Parasit. Vol. 3 (1910) no. 5, p. 591-594. The experiments 
show that the presence of larve adds very materially to the number of bacteria 
present. 

Craig, C. F. Importance to the army of diseases transmitted by mosquitoes 
and methods for their prevention. Military Surgeon, March, 1910. 

Darling, S. T. Notes on mosquitoes. Jour. Trop. Med. & Hyg. Vol. 13 (1910) 
no. 1. Experiments conducted with Anopheles albimanus, A. pseudopunctipennis 
and Stegomyia calopus show that isolated females after 24 hours suck blood as readily 
as fecundated ones; males seem to live as long as females. 

Herms, W. B. Anti-mosquito organizations in California. Bull. Cal. St. Bd. 


Health, November, 1910. 
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Howard, L. O. Preventive and remedial work against mosquitoes. U. 8. Dept. 
Agric., Bu. of Ento. Bull. 88, 1910. Protection from adults; destruction of larve; 
natural enemies, etc. 

Howlett, F. M. The influence of temperature upon the biting of mosquitoes. 
Parasit. December, 1910. 

Knabe, F. Mosquito habits and mosquito control. Science, June 3, 1910. States 
that the yellow fever mosquito lays eggs at the edge of the water, not on it. The 
eggs may remain out of the water for a long while, in the laboratory experiments as 
long as five months, and hatch when put in the water. 

Morris, C.O. Making a lake mosquito proof. Country Life, March, 1910. 

Newstead, R. and Thomas, H. W. Mosquitoes of the Amazon. Ann. Trop. 
Med. & Hyg., June, 1910. 

Potter, M. C. Mosquitoes and the vernal recurrence of chorea. Woman’s Med. 
Jour. April, 1910. Believes that mosquitoes may sometimes stand in a causal rela- 
tion to the occurrence of this disease. 

Seal, W. P. Fishes in their relation to the mosquito problem. Bu. of Fisheries 
Bull. 28, 1908 (pub. 1910). Observations on the habits of several species of fish that 
feed on mosquito larve. 

Smith, J. B. Azolla vs. mosquitoes. Ento. News, December, 1910. Attempts 
to grow this plant in New Jersey unsuccessful. The author found it very effective 
in controlling mosquitoes in certain regions in Holland, but does not believe it will 
be useful in New Jersey. 

Vedder, E. B. A portable mosquito-proof room. Military Surgeon, November, 
1910. 

Malaria 

Boyce, R. Malaria prevention in Jamaica. An. Trop. Med. & Parasit., July, 1910. 

Cardamatis, J. P. Malaria in children. Archiv. de Med. du Enfants., September, 
1910. Children usually immune until about two years old. 

Chico, J. Facts indicating that malaria may be spread through other agencies 
than Anopheles mosquito. Amer. Jour. Pub. Hyg., August, 1910. Believes that 
fruits may carry the germs, but none found on them. 

Craig, C. F. Studies in the morphology of malarial plasmodium after the admin- 
istration of quinine and in intracorpuscular conjugation. Jour. Infec. Diseases. Vol. 
7 (1910), March 1. 

Darling, S. T. Factors in the transmission and prevention of malaria in the Panama 
Canal zone. An. Trop. Med. & Parasit., July, 1910. An exhaustive study of many 
phases of malaria. 

Darling, S. T. Studies in relation to malaria. Bull. of Dept. of Sanitation, Isth- 
mian Canal Com., 1910. Includes descriptions of Anopheles, breeding habits, rela- 
tion to malaria, etc. 

Ross, Ronald. Prevention of malaria. Pub. Health, January 21, 1910. Malaria 
will not remain long in a region (1) unless Anopheline are numerous enough; (2) 
unless there is a sufficient number of infected persons to infect the mosquitoes; (3) 
if the insects are prevented from biting people. 

Vipan, J. A.M. Malaria and the “Millions” fish. Proc. Zo6l. Soc., London, 1910, 
p. 146-147. These fish keep down mosquitoes in Barbados, but are not as success- 
ful in other localities. 

Wolfendale, G. A. Observations on Malaria. Jour. Trop. Med. & Hyg., May 2, 
1910. The author (who claims to be one of the first to suggest seriously the mosquito 
theory of infection) recommends phenol lotion, 1 in 60 or 1 in 40 to prevent mosquito 
bites. 
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Yellow Fever 


Boyce, R. The prevalence, distribution and significance of Stegomyia fasciata 
in West Africa. Bull. Ento. Research, January, 1910. 

Thomas, H.W. Yellow Fever. Am. Trop. Med. & Hyg., June, 1910. 

White, J. H. The permanent elimination of yellow fever. Jour. Amer. Med. 
Assn. Aug. 20, 1910. Could be wiped out in three years at an expense of about 
$10,000,000 by fighting it in endemic centers. 


Filariasis 
Wellman, C., von Adelung, E., and Eastman, F. M. The relation of mosquitoes 
to filiariasis in the region of San Francisco Bay. Jour. Amer. Med. Assn. 55 


(1910) no. 3, p. 217-218. Culex consobrinus and C. tarsalis not efficient hosts for 
microfilarie. Little danger of infection in this region. 


Leprosy 


Currie, D. H. Studies on Leprosy. IX, Mosquitoes in relation to the trans- 
mission of leprosy. X, Flies in relation to the transmission of leprosy. Pub. Health 
& Mar. Hospt. Ser. Bull. 39, Sept., 1910. The reason that mosquitoes that have 
fed on lepers do not contain the Jepra bacilli is that when these insects feed they 
insert their proboscis into a blood vessel and thus obtain bacilli-free blood un- 
mixed with lymph. This fact accounts for the absence of lepra bacilli in mosqui- 
toes, which are therefore not to be regarded as carriers of the disease. Flies feed 
on leprous fluids and contain the bacilli in their intestinal tract and feces for several 
days and may convey them directly or indirectly to the skins, nasal mucosa, and 
digestive tracts of healthy persons. Flies are therefore to be regarded as one of the 
possible means of disseminating leprosy. 


House Fly 


Bertarelli, E. Flies and typhus fever. Centralbl. Bakt. Parasitenk. Vol. 53 
(1910), p. 486-495. Submits experimental evidence to show that house flies may 
serve as disseminators of typhus fever. : 

Byer, H.G. Dissemination of disease by the fly. N.Y. Med. Jour., April 2, 1910, 
considers flies as possible etiological factors in tuberculosis, leprosy, cholera, plague, 
summer diarrhea of children, typhoid and other diseases. 

Cobb, N. A. The house fly. Nat. Geog. Mag., May, 1910. Notes on the habits 
of this fly and its relation to diseases. Excellent pictures. 

Cobb, N. A. Notes on the distance flies can travel. Nat. Geog. Mag., May, 1910. 
Notes on several species. 

Converse, G. M. Amoebiasis. Bull. Cal. St. Bd. Health, October, 1910. Points 
out the possibility of flies feeding on stools from infected persons then flying to 
the food of others and thus carrying the amoeba that cause the disease. 

Felt, E. P. Control of flies and other household insects. N.Y. State Museum 
Bull. 136 February, 1910. A revision of Bull. 129 of same museum. 

Felt, E. P. Observations on the house fly. Jour. Eco. Ento., February, 1910. 
Behavior toward light; does not breed freely in dark places. 

Felt, E. P. Methods of controlling the house fly and thus preventing the dis- 
semination of disease. N.Y. Med. Jour., April 2, 1910. Care of breeding places 
the most important. Practical annihilation a possibility. This would mean the 
saving of many lives. 
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Felt, E. P. Typhoid or house fly. 25th Rept. State Ento. of N. Y., July, 1910. 
Experiments seem to show that this fly does not breed freely in darkness. It is 
practicable to construct dark cellars or bins where the manure may be kept when 
it is not practicable to spread it in the fields at frequent intervals. 

Girault, A. A. and Sanders, G. E. The Chalcidoid parasites of the common house 
fly and its allies. Psyche, Vol. 17 (1910) p. 9-28. 

Gudger,E.W. Early note on flies as transmitters of disease. Science, January 7, 
1910. Refers to book published in 1769 in which the author says that he believes 
that ‘“yaws”’ are transmitted by flies. 

Gudger, E.W. A second early note on the transmission of yaws by flies. Science, 
November 4, 1910. Quotes Henry Koster’s ‘‘Travels in Brazil in 1809-1815” as 
saying that this disease is caused by flies. 

Hewitt, C.G. House flies and disease. Nature, July 21, 1910. 

Jackson, D. D. The disease carrying house fly. Rev. of Reviews, July, 1910. 
Points out the dangers from this source. 

Orton, S. F. and Dodd, W. L. Transmission of bacteria by flies with special rela- 
tion to an epidemic of bacilliary dysentery. Boston Med. & Surg. Jour., December 8, 
1910. Organisms recovered from flies after several days. 

Palmer, J. W. The relation the house fly bears to typhoid and other infectious 
diseases. Atlantic Jour. Rec. of Med., August, 1910. 

Pease, H. D. Relation of flies to the transmission of infectious diseases. Long 
Island Med. Jour., December, 1910. 

Purdy, J. S. Flies and fleas as factors in dissemination of disease; effect of petro- 
leum as an insecticide. Med. Press and Circular, January 12, 1910. 

Riley, W. A. Earlier reference to the relation of flies to disease. Science, Feb- 
ruary 18, 1910. Cites references showing that this relation was suspected as early 
as the sixteenth century. ; 

Flies and typhoid fever. Ed. in Jour. Amer. Med. Assn. November 19, 1910. 
Points out that some do not remember that flies must first become contaminated; 
that they are not ordinarily a very important factor in well sewered cities although 
they may be in some other places. 

Abating the fly nuisance. Current comment in Jour. Amer. Med. Assn., August 
20, 1910. General fight against it. Dr. P. L. Jones reports an ant in the Philippines 
devours the larve and pupe. 

How to kill flies. Under dept. of ‘March of Events’ in World’s Work, August, 
1910. Reprint of rules published by the fly fighting committee of the American 
Civie Assn. 

The spider and the fly. Ed. in Independent, August 18, 1910. Points out the 
difference between the past and present attitude toward the house fly. 

See also the Reports of Local Govt. Bd. (Gt. Brit.) Pub. Health and Med. 
Subjs. 

Myiasis 

Garrood, J. R. Note on a case of intestinal myiasis. Parasit., September, 1910. 
Intestine of boy was infested with larve of Homalomyia. 

Miller, R. T. Myiasis dermatosa due to the ox-warble flies. Jour. Amer. Med. 
Assn., December 3, 1910. Record of case in which the larva passed from a point 
below the knee to the submental region. 

Nicholson, J. L. Myiasis; a report of three cases of primary rectal infection. 
Jour. Amer. Med. Assn., May 21, 1910. History of such cases due to the house fly. 

Sultan, A. B. Note on a case of intestinal infection in man with the larve of 
Homalomyia canicularis. Parasit, September, 1910. 
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Swan, J.M. Two cases of external myiasis. Jour. Trop. Med. & Hyg., Janu- 
ary 1, 1910. 

Pellagra 

King, H. D. The etiological controversy regarding pellagra. Jour. Amer. Med. 
Assn., March 12, 1910. The various theories in regard to the disease are discussed. 
Contains no reference to insects, but is helpful in getting the point of view of various 
investigators. 

Sambon, L. W. Cause and transmission of pellagra. Policlinico, June 19, 1910 
(Rev. in Jour. Amer. Med. Assn., July 23, 1910), Pellagra follows watercourses; 
Simulium breeds in water and those exposed to bites of this insect most often have 
pellagra; both appear and disappear simultaneously. 

Sambon, L. W. The investigation of pellagra. Jour. Trop. Med. & Hyg., Sep- 
tember 15, October 1, and October 15, 1910. 

Lavindel, C. H. The theory of the parasitic origin of pellagra. Pub. Health Repts., 
25, no. 21, June 3, 1910. A summary of Sambon’s theory and the attitude of Ameri- 
can workers toward it. 

Sand-fly transmission of pellagra. Ed. in Jour. Amer. Med. Assn., November 26, 
1910. Reviews Sambon’s findings. ; 

Recent investigations on pellagra. Article in Nature, October 27, 1910, gives 
results of Dr. Sambon’s findings in Italy. 


Phloebotomus or Sand-fly Fever 


Brit, C. Phlcbotomus or Sand-fly fever. Brit. Med. Jour., no. 2,595 (1910), 
p. 875-878. P. papatasii can convey the virus of this fever. The bite of one fly 
is sufficient to cause the disease. The flies are infective seven to ten days after suck- 
ing virulent blood. 

Leon, N. Roumanian blood-sucking Diptera. Centralbl. Bakt. Parasitenk. 
54 (1910), p. 521-523. Reports Phlabotomus papatasii, whose bite causes a fever 
in dogs in Roumania. 

Phillips, L. Sand-fly fever, Phlabotomus fever (or Pappatocifiber) in Cairo. Brit. 
Med. Jour., October 1, 1910. 

Wakeling, T. G. Fever caused by the bite of the sand-fly. Brit. Med. Jour., 
October 15, 1910. Describes the effect of the bite and the illness that later results. 


.Tracoma 


Eaton, F. B. The etiology, prevention, treatment, and cure of tracoma. Opthal- 
mic Record, August, 1910. This is a fuller report on his theory (published in same 
Journal, September, 1908), that horse-flies are responsible for the transmission of 
this disease. 

Tsetse Flies, Trypanosomes, and Sleeping Sickness 


(For a full list of references to these subjects see the Bull. of the Sleeping Sickness 
Bu. Only a few can be given here.) 

Bagshawe, A. G. Glossina palpalis: a résumé. Sleep. Sick. Bu. Bull. no. 14, Feb- 
ruary, 1910. A summary of the observations made since the publication of the arti- 
cle on the same fly in Bull. no. 3, January, 1909. Notes on life-history, habits, etc. 

Bagshawe, A. G. The transmission in nature of Trypanosoma gambiense. Sleep. 
Sick. Bu. Bull., 18, June, 1910. Considers it not improbable that species of Glossina 
other than palpalis may transmit this trypanosome. 

Bagshawe, A. G. Sleeping Sickness in Whites. Sleep. Sick. Bu. Bull., 20, Sep- 
tember, 1910. Gives records of fifty cases of sleeping sickness in Europeans. 
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Bagshawe, A. G. Recent advances in our knowledge of sleeping sickness. The 
Lancet, October 29, 1910: Trans. Soc. Trop. Med. & Hyg., November, 1910. Jour. 
Trop. Med. Hyg., November 15, 1910. 

Bruce, D. Human Trypanosomiasis. Brit. Med. Jour., September 24, 1910. 

Chagas,C. Uber eine neue Trypanosomiasis des Menschen. Memoriasis do Insti- 
tuto Oswaldo Cruz., Rio Janerio, Vol. 1, 1909. A disease similar to sleeping sick- 
ness thought to be transmitted by Reduviid bugs, especially Conorhinus megistus 
Brum. A small monkey is thought to be the reservoir of the virus. 

Low, G. C. The transmission in nature of Trypanosoma gambiense. Jour. Trop. 
Med. & Hyg., July 15, 1910. 

Minchin, E. A. and Thomas, D. Transmission of Trypanosoma lewisi by rat 
fleas. Proc. Roy. Soc. series B, 82 (1910), p. 273-285. Show that C. fasciatus 
can transmit 7’. lewisi from infected to non-infected rats. Transmission not direct, 
but parasite must undergo a development of six or seven days in the flea. 

Swellengrebel, N. H. and Strickland, C. The development of Trypanosoma 
lewisi outside of the vertebrate. Parasit., September, 1910. Experiments show 
that it develops normally in Ceratopsyllus fasciatus; irregularly or incompletely 
in the rat louse or bedbug, and not at all in the tick (O. moubata). 

Strickland, C. and Swellengrebel, N. H. Notes on Trypanosoma lewisi and its 
relation to certain Arthropoda. Parasit., December, 1910. Fleas, lice, bugs, ticks 
and mites were experimented with but the parasite was transmitted only by the flea. 

Thimm, C. A. Subject index to the bibliography of trypanosomiasis. Pub. by 
the Sleeping Sickness Bureau, 1910. 

The Sleeping Sickness Commission of the Royal Society, composed of David A: 
Bruce, A. E. Hamerton, H. R. Bateman, and F. P. Mackie, published the following 
papers in the Proc. of the Royal Soc. series B, vol. 82, 1910: 

Amakebe: A disease of calves in Uganda, p. 256-272. This disease of calves cor- 
responds to East Coast Fever of adult cattle and is carried in the same way by 
Rhipicephalus appendiculatus (brown tick), R. evertsi (red-legged tick), and R. 
simus, all common in Uganda. 

The development of trypanosomes in tsetse flies, p. 368-388. Show that 7. 
gambiense and other species multiply in the gut of Glossina palpalis and the flies 
become infective, on an average, thirty-four days after their first feed, and may 
remain infective for seventy-five days. 

Trypanosome diseases of domestic animals in Uganda. 1. Trypanosoma pecorum, 
p. 468-479. This parasite causes an important disease of cattle and is probably 
carried by a Tabanus and not by Stomorys. 

Experiments to ascertain if cattle may act as a reservoir of the virus of Sleeping 
Sickness, p. 480-484. Experiments proved that they may do so. Healthy animals 
may be infected from them by means of Glossina palpalis. Cattle in the fly area 
naturally harbor 7’. gambiense and it is therefore possible that cattle and antelope 
may keep up the infectivity of the fly for an indefinite period. Up to the present 
time there is no proof that this actually takes place in nature. 

““Muhinyo,” a disease of natives in Uganda, p. 485-490. This is Malta Fever 
and is conveyed from the goat to man by the drinking of the goat’s milk. 

The natural food of Glossina palpalis, p. 490-497. In the first series 27 per cent 
of the flies had fed on blood, the majority of which was of mammalian origin. In 
the seeond series nearly 60 per cent contained the remains of a blood meal mostly 
from birds or reptiles. 

Mechanical transmission of Sleeping Sickness by the tsetse fly, p. 498-501. 
Mechanical transmission can take place if the transference is instantaneous—that 
is by interrupted feeding—but not if an interval of time comes between the 
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feedings. Mechanical transmission plays a much smaller part, if any, in the spread 
of Sleeping Sickness than has been supposed. 

In the first number of vol. 83 are two more papers on trypanosome diseases of 
domestic animals in Uganda. 


Rats and Squirrels and Plague 


Blue, Rupert. Rodents in relation to the transmission of bubonic plague. Pub. 
Health & Mar. Hospt. Ser. Bull., 30, 1910. Epidemilogical observations, ground 
squirrel infection, etc. References. 

Converse, G. M. Intimate association of rats and ground squirrels. Pub. Health 
Rep. 25, no. 19, May 13, 1910. Finds rats and squirrels occupying the same holes 
and hiding under the same barns. Took rat fleas from squirrels. 

King, W. G. Plague and the destruction of rats. Jour. Royal Inst. of Pub. 
Health, December, 1910. Discusses the recent outbreak in Suffolk and methods 
of fighting rats. 

Lantz, D. E. Natural history of the rat. Pub. Health & Mar. Hospt. Ser. Bull. 
30, 1910. Classification, distribution, habits, etc. 

McCoy, G. W. Plague among ground squirrels in America. Jour. of Hyg., 
December, 1910. A review and a good summing up of the plague situation in Cali- 
fornia. 

McCoy, G. W. The evidence of plague infection among ground squirrels. Pub. 
Health Rept. 25, no. 2, January 14, 1910. Considers it conclusive that the disease 
among ground squirrels is caused by the same organism that causes plague among 
humans and rats. 

McCoy, G. W. Antiplague measures in California. Pub. Health Rep. 25, no. 18, 
May 6, 1910. Tells of the work being done to exterminate rats and squirrels. 

McCoy, G. W. Plague infection in Rats. Pub. Health & Mar. Hospt. Ser. Bull. 
30, 1910. Mode of examination, characteristics, lesions, artificial infection, etc. 
References. 

McCoy, G. W. Plague infection in a bush rat. (Neotoma fuscipes.) Jour. Infec. 
Diseases, 7 (1910), no. 3, p. 368-373. This rat found to be infected. 

McCoy, G. W. Bubonic plague in ground squirrels. N.Y. Med. Jour., Octo- 
ber 1, 1910. 

McCoy, G. W. and Smith, F.C. The susceptibility to plague of the prairie dog, 
the desert wood rat, and the rock squirrel. Jour. Infec. Diseases 7 (1910), no. 3, 
p. 374-376. Rock squirrels readily infected; evidence not sufficient in other 
cases, but they appear to be susceptible. 

McLaughlin. The menace of plague in ground squirrels. Bull. Cal. St. Bd. 
Health, October, 1910. A review of the cases of plague due to ground squirrel infec- 
tion. Points out the dangers from leaving infected squirrels in a locality. 

Petrie, G. F. Rats and plague. Nature, November 3, 1910. A short article 
showing the relation of these. 

Rucker, W. C. Note on plague infection in a wood rat (Neotoma fuscipes). Pub. 
Health Rep. 25, no. 1, January 7, 1910. 

Rucker, W.C. Field operations against the squirrel plague in California. N. Y. 
Med. Jour., June 18, 1910. 

Rucker, W. C. Rodent extermination. Pub. Health & Mar. Hospt. Ser. Bull. 
30, 1910. Trapping, poisoning, natural enemies, etc. 

Simpson, F. Plague as a rural problem. Bull. Cal. St. Bd. Health, October, 
1910. Points out that a region where infected squirrels occur is safe only when they 


are exterminated. 
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Stiles, C. W. and Crane, C. G. Internal parasites of rats and mice and their 
relation to diseases of man. Pub. Health & Mar. Hospt. Ser. Bull. 30, 1910. 

Stiles, C. W. and Hassall, A. Compendium of animal parasites reported for 
rats and mice. Pub. Health & Mar. Hospt. Ser. Bull. 30, 1910. 

Walker, E. A. Transmission of plague in the absence of rats and rat fleas. Indian 
Medical Gazett, March, 1910. 

Reports on Plague Investigations in India. Issued by the Advisory Committee. 
Jour. of Hyg., November, 1910 (Fifth extra plague number). Among other articles 
the following refer especially to the relation of rats and fleas to the disease: ‘“The 
experimental production ot plague epidemics among animals.” Further experi- 
ments which show that the plague spreads rapidly among rats when fleas are present. 
“Interim report of the Advisory Committee for plague investigations in India.” 
A summary of the conclusions reached. They believe that “in the great majority 
of cases during an epidemic of plague man contracts the disease from plague-infected 
rats through the agency of plague-infected rat fleas.”’ 

The two articles on observations on rat and human plague in Belgium and Poona, 
especially the latter, show the very close relation of the prevalence of rat fleas to 
the number of cases of plague. 

The rat and its relation to the public health. By various authors. Pub. Health 
& Mar. Hospt. Ser. Bull. 30, 1910. (No number is is given on the bulletin but it is 
listed as no. 30 in the list of publications.) Contains articles in regard to the rat, 
its parasites and its relation to plague, etc. Some of these articles are listed in this 
and the following section of this list. 

Plague in England. Ed. in Jour. Amer. Med. Assn., November 19, 1910. Refers 
to recent outbreak of plague in Suffolk, Eng.; four deaths; rats and hares found 
infected; immediate efforts to get rid of these and clean up; work done so quickly 
and quietly that the public hardly knew about its 


Fleas and Plague 


Banks, N. Ectoparasites of fleas. Pub. Health & Mar. Hospt. Ser. Bull. 30, 
1910. Describes and gives tables for the identification of fleas, lice and mites. 

Fox, Carroll. The flea and its relation to plague. Pub. Health & Mar. Hospt. 
Ser. Bull. 30, 1910. Among other things author discusses anatomy and habits of 
the fleas and gives descriptions of the common forms. References. 

McCoy, G. W. A note on squirrel fleas as plague carriers. Pub. Health Repts. 
25, no. 15, April 15, 1910. Ceratopsyllus acutus, the ground squirrel flea, trans- 
mitted plague from ground squirrels to guinea pigs and from squirrel to squirrel. 

McCoy, G. W. Fleas as plague carriers between rats and ground squirrels. 
Pub. Health Repts. 25, no. 20, May 20, 1910. C. acutus can transmit plague from 
ground squirrels to white rats and C. fasciatus can transmit the disease from rats 
to ground squirrels. 

McCoy, G. W. ‘Fleas collected from squirrels from various parts of California. 
Pub. Health Repts. 25, no. 21, June 3, 1910. Records six species: C. acutus; *H. 
anomalus; Ct. musculi; A. gallinacea; H. affinis; Sp. inequalis. 

Mitzmain, M. B. A parasitic and a predatory enemy of the flea. Pub. Health 
Repts. 25, no. 13, April 1, 1910. A new tyroglyphid mite, Histiostoma tarsalis found 
on C. acutus, C. fasciatus, and L. cheopis. A beetle (Staphylinus sp.) has been found 
to destroy rat and squirrel fleas; seems to be quite efficient. 

Mitzmain, M. B. Notes on agents used for flea destruction. Pub. Health Repts. 
25, no. 30, July 29, 1910. Water no value; glycerine no value; formalin, phenol, 
mercuric chloride, and trikresol in strengths used as disinfectants of little value. 
Powdered sulphur of no value; kerosene and miscible oil extremely efficient; the 
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fumigants bisulfide of carbon, hydrocyanic acid gas and sulphur dioxid are highly 
efficient. 

Mitzmain, M. B. Some new facts on the bionomics of the California rodent 
fleas. Annals Ento. Soc. Amer. 3, p. 61-82, 1910. Relation to environment, loco- 
motion, copulation, reaction to light, length of life, feeding, relation to plague. 

Mitzmain, M. B. General observations on the bionomics of the rodent and 
human fleas. Pub. Health & Mar. Hospt. Ser. Bull. 38, 1910. Much the same data 
as presented in the last reference. 

Rothschild, M. C. A synopsis of the fleas found on Mus norwegicus, M. rattus 
alezanderinus, and M. musculis. Bull. Ento. Research, Vol. 1, pt. 2, July, 1910. 


Bedbugs 


Girault, A. A. Preliminary studies on the biology of the bedbug (Cimez lectu- 
larius) 1. The effect of quantitatively controlled food supply on development. 
Jour. Eco. Biol., October, 1910. Reduced quantity of food did not affect reproduc- 
tion or sex but lengthened the cycle indefinitely, reduced the size and increased the 
number of ecdyses. 

Survival of bedbugs. A note in Jour. Amer. Med. Assn., June 11, 1910, refers 
to an experiment made by Dr. W. Hapgood in which he kept the bugs in a bottle 
without food for nearly six months. 


Lice 


Anderson, J. F. and Goldberg, J. On the infectivity of tabardillo or Mexican 
typhus for monkeys and studies on its mode of transmission. Pub. Health Repts. 
25, no. 7, February 18, 1910. Believe that the body louse (Pediculus vestimenti) 
is the insect that transmits the disease. 

Anderson, J. F. and Goidberg, J.. Etiology of tabardillo or Mexican typhus; an 
experimental investigation. Jour. Med. Research, June, 1910. Disease not con- 
tagious, but authors believe that the body louse is responsible for the transmission. 

Breinl, A. and Hindle, E. Life history of Trypanosoma lewesi in the rat louse. 
An. Trop. Med. & Parasit., March, 1910. Transmits this trypanosome from the 
infected to healthy rat by means of the rat flea. 

Nicolle,C. Experimental research on exanthematous typhus. Ann. Inst. Pasteur. 
24, no. 4, April, 1910. Demonstrates that the body louse that infects human 
beings transmits the disease. 

Ricketts, H. T. and Wilder, R. M. The typhus fever of Mexico. Jour. Amer. 
Med. Assn., February 5, 1910. Think typhus not contagious, but transmitted by 
insects, probably lice. 

Ricketts, H. T. and Wilder, R. M. The transmission of the typhus fever of 
Mexico (Tabardillo) by means of the louse (Pediculus vestimenti.) Jour. Amer. 
Med. Assn., April 16, 1910. Details of these experiments and summary of the results. 
The fever was transmitted from monkey to monkey and from man to the monkey 
by the louse. 

Ricketts, H. T. and Wilder, R. M. The etiology of the typhus fever (Tabar- 
dillo) of Mexico; a further preliminary report. Jour. Amer. Med. Assn., April 23, 
1910. Observations and theoretical considerations of the etiology of the organisms 
found in the blood. 

Ricketts, H. T. and Wilder, R. M. Further investigations regarding the eti- 
ology of tabardillo, Mexican typhus fever. Jour. Amer. Med. Assn., July 23, 1910. 

Sergent, E. and Foley, H. Investigations of recurrent fever and the method 
of its transmission in an Algerian epidemic. Ann. Inst. Pasteur, 24 (1910), no. 5, 
p. 337-373. Pediculus vestimenti may transmit the disease. 
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Recent studies on typhus fever. Ed. in Jour. Amer. Med. Assn., December 17, 
1910. Gives the results of recent investigations. 


Mites 


Costa, E. Two important parasites of the skin. Jour. Cutaneous Diseases, 
January, 1910. Dermatobia norialis found in tumefactions of the head. Sarco- 
psylla penetrans found in ulcerations in the regions of the nails of the feet. 

Dahl, Fr. Mites in tumors. Centralbl. Bakt. Parsitenk., 53 (1910), p. 524- 
533. Describes a mite in tumors in human ovary. Discusses question whether this 
was simply a parasite in the tumors or a part of the cause of them. 

Goldberg, Jos. The straw itch (Dermatitis schambergi); A disease new to 
American physicians. Pub. Health Repts., 25, no. 23, June 10, 1910. Described 
the disease and the mites that cause it. Figures and photographs. 

Schamberg, J. T. iain itch (Acaro-dermatitis utricarioides). Study of a new 
disease in this country. Jour. Cutaneous Diseases, February, 1910. 

Webster, F. M. A predaceous and supposedly beneficial mite, Pediculoides, 
becomes noxious to man. Ann. Ento. Soc. Amer. 3, 1910, p. 15-39. (See also Bu. 
of Ento. Circular 118, 1910, for practically the same article.) Notes on mites attack- 
ing men in European countries. Probably P. ventricosus now P. tritici. Noted first 
in America as beneficial. Often attacking men handling grain or those sleeping on 
straw. Remedy: Thresh and burn straw in the field. 


Ticks 

Leishman, W.B. Mechanism of infection in tick fever and the hereditary trans- 
mission of Spirocheta duttoni in the tick. Lancet, January 1, 1910. 

Stiles, C. W. The taxonomic value of the microscopic structure of the stigmal 
plates in the tick genus Dermacentor. Hygenic Laboratory, Bull. 62, 1910. Con- 
tains table for families and genera and description of species. 

Theiler, A. Ticks and tick-borne diseases. Vet. Jour. 66 (1910) No. 416, p. 
98-108. (See also Transvall Dept. Agric. Farmers Bull. 63.) 


Miscellaneous Articles 


Bruce, J. M. Recent progress in medical science. Med. Press & Circular, 
August 3, 1910. 

Gunn, Herbert. The menace of tropical diseases to California. Cal. St. Bd. 
Health Bull., September, 1910. Relation of San Francisco to the orient and the 
various diseases that are to be guarded against. 

Henshaw, H. W. Ground squirrels and spotted fever. Rept. of Bu. of Biologi- 
cal Survey for 1910. Tells of codperation with Bu. of Ento. to study the relation 
of squirrels and ticks to this disease. 

Hoff, J. R. Hookworm, malaria, yellow fever and their relation to the health 
of the American citizen. Woman’s Med. Jour., June, 1910. 

Marshall, H. T. Animal experimentation in relation to Protozoan tropical dis- 
eases. Jour. Amer. Med. Assn., April 23, 1910. Showing how various experiments 
have enabled investigators to make the recent wonderful advances in preventive 
medicine. Discusses amebic dysentry, Texas fever, malarial diseases, yellow fever, 
mosquitoes, sleeping sickness, etc. 

McFarland, J. The rdle of Microzoa in the causation and transmission of dis- 
eases. Penn. Med. Jour., June, 1910. 

Moulton, A. B. History of the progress made in the control of communicable 
diseases. Penn. Med. Jour., June, 1910. 
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Muller, R. Arthropods in transmission of disases. Munchener Medizinische 
Wochenschrift., November 15, 1910. List of insects, spiders, etc., with a discussion 
of the subject. 

Nicolle,C.and Manceaux,L. Experimental reproduction of oriental sore in the dog. 
Compt. Rend. Acad. Sci. 150 (1910), no. 14, p. 889-891. Generally admitted that 
transmission of this disease takes place through the intermediation of some insect. 

Schweitzer, H. Ehrlich’s.chemotherapy—a new science. Science, December 9, 
1910. Tells of the methods of work and some of the results obtained by Erlich and 
his fellow workers. Refers particularly to trypanosomes and spirocheta and the 
chemicals used in combatting them. 

Smith, A. J. Preventive measures against infectious diseases. Penn. Med. Jour., 
June, 1910. 

Smith, A. J. Infantile paralysis. North American, October 13, 1910. Records 
discovery of a small Protozoan, resembling the sleeping sickness germ, in the blood 
of patients suffering from this disease and believes that they may be transmitted 
by insects. 

Smith, J. B. Insects and Entomologists: their relation to the community at 
large. Pop. Sci. Mo., March and May, 1910. On pages 211 to 218 author discusses 
the relation of insects to the health of man and domestic animals, 

Todd, J. L. Recent advances in our knowledge of tropical diseases. Bull. Johns 
Hopkins Hospt., July, 1910. 

Townsend, E. J. Science and public service. Science, November 4, 1910. Among 
other things discusses what has been done, what is being done, and what should be 
done toward controlling infectious diseases. 

Wellman, C. Tropical diseases observed in the vicinity of San Francisco. N. Y. 
Med. Jour., August 13, 1910. 

The war against disease. Edinburgh Review, October, 1910. Discusses immu- 
nity in infectious diseases and reviews the development of the relation of insects 
to disease. 

Quarantining the house against the diseases of summer. Ed. in World’s Work, 
May, 1910. 


INSECTS AND SPIDERS IN SPANISH MOSS 
By Arruour H. ROSENFELD, Tucuman, Argentine Republic 


Of the insect fauna of various sections of the United States, there 
is, perhaps, less known about that of the swamp than of any other 
group. This is natural when one considers the comparative isolation of 
average swamps, the difficulty of collecting in them during a large por- 
tion of the year, and the small economic importance to date of an inves- 
tigation of swamp insects, per se. Nevertheless, future investigations 
of the insects inhabiting the swamps of various portions of the country 
will very likely throw important light upon the life histories, especially 
the hibernating habits, of several of our most important economic 
species. 

In the winter of 1908-09, under the direction of Prof. Wilmon 
Newell, the writer examined a number of lots of the ordinary Spanish 
moss, Tillandsia usneoides, of the Louisiana swamps, in order to 
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ascertain the number of boll-weevils, Anthonomus grandis Boh., passing 
the winter in this excellent hibernating material. The results of these 
investigations, so far as the boll-weevil is concerned, have been pub- 
lished by Mr. Newell and Mr. Malcolm Dougherty in Circular 31 of 
the State Crop Pest Commission of Louisiana.' It occurred to the 
writer at the time that it would be of interest to collect all insects 
occurring in this moss, as well as all spiders, keeping an accurate 
record of the number of each species taken, as well as the amount of 
moss in each lot examined. Notes were also to be kept as to whether 
the insects found were alive or dead, but it was discovered that all 
insects taken were alive, this point illustrating, as Messrs. Newell 
and Dougherty have already pointed out, the excellence of the Spanish 
moss as hibernating quarters. From the number of insects and spiders 
taken from each lot of moss it was an easy matter to calculate the 
approximate number which would occur, in similar proportion, to a 
ton of the moss from the same location. While these calculations 
might not always be verified in actual practice, it is more than probable 
that the figures given represent fairly accurately the conditions as 
regards habitation of the various insects in the moss at different times, 
in terms of number of insects per ton. Of course this might not be the 
case where nests of ants were found in the rotten twigs among the 
moss, as in the case of Cremastogaster lineolata on December 23, 1909. 
In this case only the adult ants actually taken from the moss were 
counted. 

There can be no doubt that Spanish moss is much sought after by a 
large number of insects as hibernating quarters, as is evidenced by the 
much greater number of insects taken from the moss during the winter 
months than during the warmer month of June. This will also be 
seen to hold good for the spiders. 

Practically all insects taken were in the adult state, unless otherwise 
noted in the records. During the examinations of the moss, three or 
four Geometrid larve were taken, but were not bred to maturity. 

The writer has pondered much over the best method of presenting 
this data. It was at first thought advisable to average the winter and 
summer lots of moss, thus reducing the report to two tables, but this 
was later considered inadvisable on account of the fact that a study of 
the increase or decrease of the number of several species for the different 
periods of the year might be of much interest. Hence it has at last 
been decided to publish the findings of each examination in full, even 
at the risk of making the tables of undue length. There is given below, 
therefore, in chronological order, the number of each species of insect 
and spider collected from each lot of moss, together with date of col- 


1 Page 168, Footnote. 
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lection and the weight of the moss examined, from which has been 
calculated the average number of insects per ton of moss, presuming 
that the moss examined gives a fair indication of the average inhabi- 
tants in that locality. The number of insects likely to inhabit a swamp 
during the winter, per acre, might also be approximated, but the trees 
vary so much in their load of the moss, and the number of trees bearing 
moss in the swamps is also so variable for different locations, that such 
a calculation would be extremely difficult. 

All moss was collected in swamps in the vicinity of Mansura, in 
Avoyelles Parish, Louisiana, near the center of the state. The collec- 
tions were made by Mr. Malcolm 8. Dougherty, who was located at 
Mansura in charge of the hibernation experiments carried on by the 
Crop Pest Commission at that place. 

In obtaining the weight of moss in each lot, the gross weight of the 
moss was first obtained before examining it for its insect contents. 
During this examination all twigs of any appreciable size were removed, 
and the weight of these later subtracted from the gross weight of the 
original lot. In this way the actual weight of the moss itself was 
gotten. 

The moss was examined by placing it upon a table covered with 
white oileloth or paper, and tearing it into fine shreds, holding the 
strands against the light of a window so that any insect in them would 
be readily seen, while those dropping upon the white tablecover could 
also be easily collected. 


December 15, 1908 
13.25 \bs. of Tillandsia usneoides 


INSECTA. 

No. found Approximate 

Species in lot No. per ton 
ESTE OO EEE Se PPE Te 94 14,100 
Anthonomus suturalis..........: Wiad cn nba dad aeuater vers 40 6,000 
ee os sacra e bese Se enienee wees ai's 16 2,400 
gE EE eee eae Mare aCe Coo 14 2,100 
8 1,200 


ei a ees a Ac bre are k'6 wide wet 


i ce eciNseceh's 64s KcamitnechQba dee 6 900 
CS 500 bn Oe s 0.0 Peteestu cya vasee'eu 6 900 
Ee 5 750 
ok ica wn adicawh ede eeucs wedduwecns 4 600 
ia ich ak ated id od bee ak ayo n oes 4 600 
Phymata erosa Linn., subsp. fasciata Gray........... 4 600 
Disonycha pennaylvanica...................c ec ceeeees 3 450 
eta aa yb 64.8 sane Wont a cece se AES a6 o8 3 450 
es iss d's'4ck Ck ORE OO ERO CRA uae Rs 2 300 
ns ch can iSWa wh ed cc cauns ne0wees 2 300 
cnn cs ch etebcesebderetvacee cee ae 2 300 
cient euwis bb cdabe by eh sew oncbiesnepas 1 150 

1 150 


EE ECE CL CECT Er eee ee 
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No. found A pprorimate 

Species in lot No. per ton 
Ceratoma trifurcata 150 
Chlamys plicata 150 
CI, ivi icaic ccc cwwessdaaaclsdwanens 150 
Cymodema exiguum 150 
Epilachna borealis 150 
Eudiagogus rosenscheeldi 150 
Hyperaspis signata 150 
Leptostylus aculiferus 150 
Pangeus bisulcatus (pupa) ..... 150 
Sinea sp.. inane’ 150 
Triphleps insidiosus. . 150 
Tribolium esusinwen.. 150 
Typophorus canellus.................. 150 


Total Insects : 34,200 


— 


tt 


Grammonota maculata 

Anyphena sp. (young) 
Dendryphantes lineata... .. . 
Be CIOs oon 5g vedas ccs 
Phidippus sp. (young)....... 
Zelotes sp. (young)............... 
Herphyllus pallescens 

Oxyopes salticus................ 
Philodromus diversus................ 
Runcinia aleatoria 

Theridion spirale 


ww hy > 


2 
1 
1 
1 
1 
1 


Ce errr 
December 23, 1908 


9.5 \bs. Tillandsia usneoides. 
INSECTA 


Cremastogaster lineolata............. 
Paromius longulus.................... 
Anthonomus suturalis. .. 
RA ag ci wee wbwn ses 
Anthonomus grandis................. 
Blattid, immature 
Eudiagogus rosenscheeldi...... . . 
Mantura floridana 
Psyllobora 22-punctata 
I ee ee ee 
Bruchus cruentatus 
PN ds 5 esac deena ean 
Phalacrus penicillatus................... , 
EE LET TET TE POPE 
Anthonomus suturalis, var 
Harmostes fraterculus. . 
Nysius californicus. . - ee 
Phymata erosa Lina., subsp. fasciate Gray 
4 


NNNNWWWwW Ww Se OID Ww 
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No. found A pprorimate 
Species in lot No. per ton 


Anthicus pubescens. 210 
Blattid, immature. . . 210 
Brochymena 4-pustulata. . 210 
Caryoborus arthriticus. . 210 
Cassida bivittata. . . 210 
Leptostylus aculiferus. . 210 
Lobopoda erythrocnemus... 210 
Tribolium ferrugineum. 210 


eee tt 


Total Insects......... ae Sere 020 
ARACHNIDA 
2,730 
2,520 
,680 
,050 
630 
630 
420 
420 
210 
210 
210 
210 
210 
210 
210 


oc 
“~~ 


Anypheena fallens (young). . 
Grammonota maculata. .. 

Phidippus audax (young).... : 
Philodromus diversus (young)....... . 
Mimetus interfector 

Oxyopes scalaris (young) 
Dendryphantes octavus....... 

Epeira wittfelde (young)... ., .. 
Clubiona excepta (young) 

Clubiona sp. (young). 

Dictyna foliacea (young) 

Epeira labyrinthea. . ' 
III, CIID, ci cacec ce cuuuesssvesens 
Theridium sp. (young) 

Tmarsus caudatus.. . 


eo oro ty 


to Ww 


2 
1 
1 
1 
1 
1 
1 
1 


Total Spiders....... 5: 11,550 
January 6, 1909 


14.75 lbs. Tillandsia usneoides. 
INSECTA 


Cremastogaster lineolata..................... 
Paromius longulus. . 

Blattid, immature ; 

Anthonomus grandis... .... 

Bruchus cruentatus... . 

Spermophagus robinize 

Anthicus pubescens. . 

Disonycha pennsylvanica. .. 

Phalacrus penicillatus...... . 

Acylamus ergoti............ 

Agallia 4-punctata (larva) ... 
ee one danke Abou ee kU atone ee 
Lixus musculus......... 

Myochrous denticollis................... 
ND so 4 nisin isa rs 0 000s 

Paria canella 

ee oi db scans Veseaetbhet sends 
Tachinid, unidentified 


or 


135 
135 
135 
135 
135 


— tt et et ee ND OO 0 


I ido ll ed oe Ree kg woth gare eo ale wns 364 49,140 





August, ’11] ROSENFELD: INSECTS IN SPANISH MOSS 


ARACHNIDA 
No. found 
Species in lot 
Grammonota maculata 
Mimetus interfector 
Philodromus diversus.................. 
Clubiona sp. (young)................ 
Dendryphantes octavus.............. 
Philodromus sp. (young)...... 
Clubiona excepta (young) 
Liobunum sp. (young)................... 
Misumena sp. (young)................ 
Oxyopes scalaris (young) 
Dolomedes sp. (young).............. 
Epeira wittfelde (young)....... 
Liobunum vittatum 
Peckhamia picata 
Pisaurinia undata (young) 
Phidippus audax (young).... .. 
Sergiolus bicolor (young) 
Tmeticus tridentatus............. 


or 
— 


po ee 


January 11, 1909 


20 Ibs. Tillandsia usneoides. 
INSECTA 


= 


Cremastogaster lineolata 
Anthonomus suturalis............ 
Paromius longulus.. . . . 
Anthonomus grandis... .. . 
Eudiagogus rosenscheeldi. . 
Spermophagus robinize 

Nysius californicus..... ad 
Anthonomus albospilus. .. .. 
Nezara viridula 

Adalia oculata 

Apion n. sp 

Bruchus cruentatus. . . 
Cymodema exiguum . 

Cyphon obscurus... . .. 
Leptoypha mutica... . 

Zelus sp. (nymph).... . 
Arecerus fasciculatus. 


Oo - 
— 2 


Oy Ne ii hn DdddswvissvacsakedeSaenaeaes 
ARACHNIDA 
Philodromus diversus............ 
Anypheena sp. (young). 
Mimetus interfector 
Oxyopes salticus.......... 
Epeira wittfeldx 
Liobunum sp. (young 
Phidippus sp. (young) 


403 


Approximate 
No. per ton 


1,620 
1,080 
675 








Eudiagogus rosenscheeldi.................... 


Gryllid, immature................ eet 
Sinea spinipes. . 

Spermophagus sebinie.. 

Typophorus canellus. . 
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No. found 
Species in lot 
oe no. sou wat wiceneedeuesibesu’ 2 
Ee Ae, ye 2 
Ne oa ie caw wadeesdcreeneedse sees 2 
ea nos ta nk nedsnicbdiadee vena nude 2 
i og Ec iebaes ees 1 
eins dada colin Kphao ku csi ensues 1 
SS, ERT Sey ee oa ee 1 
es Bars ois os ova nad bebe dawkvedbens 1 
es i vc daa vice chaeeh sdbeenbooSs 1 
ache atkins uk oeaabaeuad uhesserexhs 74 
January 20, 1909 
27 lbs. Tillandsia usneoides. 
INSECTA 

in aa 6 sla ace-n SG sive 0 ew ERO ow acct 36 
I oan Dis oe ew welWab eee cenee eb 26 
eae 542 o a beac ke sehank a Coeketa eee 6 
ea so 6 5a: 0 ucla 6 bid ke abs vale ON Oe we 4 
es otek cawededdabsebaeoeebac 4 
RII II, acc cacccescccncevsscescees 3 
Disonycha pennsylvanica...... .. .. .............. 3 
Unidentified Coleoptera....................... 3 
nk 26 eas cccueOCSGNeeddakands chives 4 
I ig ia oa wwe wrikiw wins! gins hace owre 8 2 
Phymata erosa Linn., subsp. fasciata Gray....... 2 
Re ey a 2 
EE ae a ne 1 
EP OE TET TTT eee eer Tee 1 
ns cn oe canes euadiessc cena 1 
EER ee a ee 1 
ee 1 
Dicerca obscura, var. lurida Fabr..................... 1 
1 
1 
1 
1 
1 


EE ee 


Dendryphantes octavus.....................45. 


Grammonota maculata.................... 
Anyphena sp. (young).................... 


Phidippus audax. 


Becien wittfelde (youna)..............0.00060-. 
Euryopsis funebris (young)................ 
rs candep ts as vessex e's 


i a daiccdnbes ew skeseeest 


= 


os 
| mm me ee RD OO 





[Vol. 4 


Approximate 


No. per ton 


200 
200 





— bo 
wwe CO D> 
BERE 
or 


x4 
a7) 


bn bh no 
Sas Lt 
ty t 
bo bo tb 


ty 
: 


™ bo 
bE 
oo 





7,844 


222 
148 
148 


7 
74 
74 





1,036 
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January 27, 1909 


14.4 lbs. Tillandsia usneoides. 


INSECTA 
No. found 
Species in lot 
pT ey ee RE ¥ 89 
nas bo le «.o eiin cima cise roe eae 7 
so a ace o kishs wa an ain.t venks « ye aa wea 11 
PI icc ticuscecesscondbeaseceRereen 9 
tiie sane d cies od dancdweanaceRabes 7 
NS aisic sk cs De esse oso Pee wee eee ene 6 
hg acne i'a bles wane 0 a.e a a eRe acs emacs 5 
I ee ono ck ska bse wee ven sleaeed 4 
Phymata erosa Linn., subsp. fasciata Gray............... + 
eer 3 
A Oe ee ee eee ee 2 
Cs ekeccbicecsebees er ee ae 2 
Gryllid, immature................ ih 2 he wat cherie ge 2 
PR I eed cuss sk ae KOR Shad wie ke Cas meee 2 
Psyllobora 22-punctata........ sraaeige a hides haere wee 2 
I IS cncrs Sees s diane baa Getler ieee 2 
Spermophagus robiniz........ Sa Sinaia MM lade eae ee 2 
Acylamus ergoti............ gil Pee ere rt ee 1 
Anthonomus suturalis var........ bw WUT Re 1 
Ceutorhynchus sp......... = a Dade ees 1 
Crepidodera rufipes................... ‘wean ee 1 
Cycloneda munda........... ie Saas A Pe Or 55 1 
Eudiagogus rosenscheeldi. . : : seillglane sae a eet 1 
Haltica ignita............ 4s i ew eu her caliente 1 
Tribolium ferrugineum. . . rer Por 1 
Typophorus canellus... . rey , errr 1 
:, new re Seth dave tente 235 
ARACHNIDA 
Phidippus audax.......... verktime cud Oebea hale 4 
Grammonota maculata........ Ferre rer i 3 
Anyphena sp. (young)..... dient af rareceentibeenstetta dea 2 
Dictyna ap. (YOURE)...........5... ca kbedaeexine pa 2 
Oxyopes sealaris (young)... ..... Tee TTT) Por 2 
Philodromus diversus........ ee ee ee 2 
Epeira wittfelde (young)... ... Ee Oe ee eee 1 
Herphyllus sp. (young)............... Tritt 1 
WE aaa asck bencne access thveneeke eherten 17 
June 6, 1909 
17.5 \bs. Tillandsia usneoides. 
INSECTA 
Anthonomus suturalis.............. Pere ae 3 
SEE OTROS Se rer ny Tee ny 2 
ee ee 2 
eer ee err, Sor ee 2 
Dioleus chryssorrhoeus ........ ile ara halh es Gainer CAS 1 
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Approximate 
No. per ton 


12,282 
10,212 
1,518 
1,242 
966 
828 
690 
552 
552 
414 
276 
276 
276 
276 
276 
276 
276 
138 
138 
138 
138 
138 
138 
138 
138 
138 


32 , 430 


552 
414 
276 
276 
276 
276 
138 
138 


2,346 
342 


228 
114 
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No. found 
Species in lot 
nS vais uwesy trees hbd'ess cee ves shee , 1 
RIES Sy Eee, hee Se ee ea ; 11 
ARACHNIDA 
Grammonota maculata.............. a Oe 3 


June 15, 1909 
16 lbs. Tillandsia usneoides. 


INSECTA 
EE PEE fF eC TEEE 9 
ee ra ns dg a hla e's Sida baud ne wees 4 
Blattid, immature............: ae a Mild Eton ee eee a 2 
oo . cam ndicedee uSEAKemEeae : 15 
ARACHNIDA 
CE re ee eee 5 
June 21, 1909 
15.75 \bs. Tillandsia usneoides. 
INSECTA 
Cremastogaster lineolata..... Mcleod esha buns Se alGuis kane aay 9 
Blatella dilatator.......... me Seep: = Gee © AR ae Ta 1 
Nyctobates pennsylvanica....................... 1 
I ee ee ea 11 
ARACHNIDA 
None Taken 
June 22, 1909 
13 lbs. Tillandsia usneoides. 
INSECTA 
Cremastogaster lineolata....... Cache ecient te ac aco 6 
Anthonomus suturalis........... einen a ei eleiad & Saale sien 2 
i ds in'n deed wee ale whekb as Oeekn as 2 
Mantura floridana........ asciat ile octorcienatee sak atatnant waka liaiawhe 2 
Catorama sp........ ste eeu aaude bas ie Need kite +s 1 
Paratenetus sp........ area a re teat ee 1 
Solenopsis molesta............... pe ee ee ee l 
ee an iana a Sere at el emails gaia ¢ 15 
ARACHNIDA 
rs ow wis wy Vin eine bee es pv cal wal 1 
June 23, 1909 
21 Ibs. Tillandsia usneoides. 
INSECTA 
Mantura floridana.................. Sey a 1 
Philonthus hepaticus..................  oeratteec re Se 1 
ER ee ee ee eee 2 
ARACHNIDA 
Dendryphantes sp. (young).......... $3 eee ee 1 
i Oe. . Sos ewusasweeabepeenssens 1 
ERO ree LECCE RT TEE 1 


ED 5 kkn 6h dkvas > bude by bees oc0adneednc 3 
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A pprozimate 
No. per ton 








1,143 
127 
127 





1,397 





95 
95 


95 





285 
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Remarks on Insects 


Summarizing, we find that there are just 60 genera, representing 
65 species of insects, if, for convenience, we count the variety of 
Anthonomus suturalis, taken on December 23d, as a species. That 
T iliandsia usneoides exercises astrong attraction as hibernating quarters 
for both insects and spiders is plainly shown by the large difference in 
number of species found in winter and summer lots of Spanish moss, 
and by the difference, even more striking, between the average number 
of insects or spiders per ton for the two periods. Of the 60 genera and 
65 species of insects found, 53 and 58, respectively, occur in winter, 
while only 15 genera and species are found in summer. Seven genera 
and species were found in the June lots which did not occur in the winter 
lots, and these were found only in very small numbers. Nor is the 
summer population found in the different lots of moss so regular as 
that of the winter, only one species being found in four out of the five 
summer lots of moss, and only three species in as many as two lots. 
Eleven out of the fifteen species taken in June occur in but one collection 
of moss, while just one half of the fifty-eight species taken during the 
winter occur in two or more lots. 

By number of insects per ton the average populations of the winter 
moss was 71,839, while the average of the summer lots is found to be 
but 1,405 insects per ton. In winter the proportion of spiders per 
ton to insects per ton is found to be as one to twelve, whereas in summer 
it is as one to five. 

Of the insects taken from the six winter collections of moss 


29 species occur in 1 lot 
10 species occur in 2 lots 
3 species occur in 3 lots 
3 species occur in 4 lots 
9 species occur in 5 lots 
4 species occur in 6 lots 


The most widely distributed insects taken during the winter, the 
number of lots of moss in which they were found, and the average 
number of insects per ton for the six winter lots, are given below. 


No. lots in Av. No. per ton 

Insect which found in 6 winter lots 
Cremastogaster lineolata................... ne 5 45,834 
Paromius longulus... . 6 11,557 
Anthonomus suturalis......... 5 6,933 
Anthonomus grandis..... . je Gada 5 1,313 
Lixus musculus......... 5 1,179 
Nezara viridula....... 5 584 
Bruchus cruentatus...... 5 489 
Nysius californicus. .... Tsou Aa eh Bee 6 469 
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No. lots in Av. No. per ton 

Insect which found in 6 winter lots 
ET 6s ivicuuir cade Vewaeks cate bas 5 456 
Eudiagogus rosenschorldi...................0.2eeeeee 5 440 
cs hss vusbsesucestuedcacesees 6 439 
inns oe aia k voed Kak whe Shawrednh cedeass 5 296 

In the winter lots Cremastogaster lineolata occurs at the head of the 
list of species collected, ranked by number per ton, three times. 
Paromius longulus occurs first twice, second three times and third once. 
In summer this species is not found at all. Anthonomus suturalis is 
found first once, second three times and third once. Lirus musculus 
occurs third twice, fourth once and fifth once. It will be observed that 
several species which are found in only five of the six winter collections 
of moss, occurred in these lots in such large numbers that, in average 
number per ton for the six lots, they stand higher than several species 
which were found in every lot collected. 

Probably the most striking figure in this article is that of 1,313 boll- 
weevils per ton of moss as the average for the winter moss. Messrs. 
Newell and Dougherty have shown? that Spanish moss carried boll- 
weevils over the winter better than any other hibernating material, 
and an average number of over a thousand of these dangerous insects 
to each ton of moss in a central Louisiana swamp would certainly 
furnish a vast number of unwelcome guests to the nearby cotton- 
planters. 

Of the insects found in the five lots of moss collected in June, we 
find only four occurring in more than one lot. These are 


No. lots in Av. No. per ton 

Insect which found in 5 summer lots 
re eee 2 413 
covgccnink ceceeche daa iea a ada 2 248 
Mantura floridana............... anvewNGnéanvenser 4 226 
2 130 


Ce ig i ee eee web alae 


It is significant that not one boll-weevil was found in summer. 


Remarks on Spiders 


Of spiders there are 28 genera, representing 40 species, 27 genera and 
38 species occurring in the winter collections. In the summer only 
three genera and species are found, one genus, Prosthesima, not occur- 
ring in the winter, and the undetermined species of Dendryphantes is 
also lacking in the winter collections. 

The average spider population of the six lots of moss collected during 
the cooler months is found to be 5,969 per ton, while for the June lots 
it falls to 281 per ton. Of the spiders taken from the six winter 


? Circular 31, State Crop Pest Commission of Louisiana, 1909. 
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collections of moss, 21 species were found to occur in one lot only, 9 
species in two lots, and 2 species each in three, four and all five lots. 

The most common spiders taken during the winter, the number of 
lots of moss in which they were found and the average number of 
Arachnids per ton for the six winter lots, are given below. 


No. lots in Av. No. per ton 


Spider which found in 6 winter lots 
rae anced orev en kwe neon 6 1,504 
rs iirccewes Chas di neck beaeta wee 6 854 
po Ne Se ee ee ee ee ee + 606 
SR ns ctik aver nev ens cuecabentsakegan 1 455 
PE trina s Bie kieks544 ad scwuveynaeaebhhe 5 452 
sii iece st cents wkwnntsnt cadens 3 368 
EEE TEES eee ee 4 220 
Sa iisac cok cota s encer cree seks kena 3 196 
EE Es sah cr acecbeoes 8shcdachscrvwnkpes 5 178 


Grammonota maculata and Philodromus diversus occur in all six 
winter lots, the former twice leading the list of spiders arranged by 
number per ton, and occurring second three times. It occurs tenth 
once. 

The following three species were the only ones found in the June 
collections. 


No. lots in Av. No. per ton 

Spider which found in 5 summer lots 
pe rer ere errr 2 144 
CURR TRIOS 65 isk che ccc siedanenrcsawes” 3 118 
SI I isiac es cen ns ccscctoWes cn ecadendebes 1 19 
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ENTOMOLOGICAL MEETINGS, DECEMBER, 1rg11 


The annual meeting of the American Association of Economic 
Entomologists, Entomological Society of America and Association of 
Official Horticultural Inspectors will be held during the Christmas 
holidays at Washington, D.C. Partial arrangements for the meetings 
are already under way and the attention of the entomologists is 
called to the matter at this time, so that they may know what progress 
is being made and plan in advance to attend. 

The Entomological Society of America will meet on Tuesday and 
Wednesday, December 26 and 27. It is expected that a joint meeting 
will be held on one of these days with the American Association of 
Economic Entomologists; and if suitable arrangements can be made 
the first session of the meeting of the latter assdciation will begin 
Wednesday. 

The meetings will continue on Thursday, both morning and after- 
noon, and in the evening the opening session of the Association of 
Official Horticultural Inspectors will be held. 

Friday morning the final session of the American Association of 
Economic Entomologists will be held and the rest of the day will be 
devoted to meetings of the Horticultural Inspectors. 

Considerable difficulty has been experienced in arranging the 
meetings this year on account of the limited time which is available, 
and because of the fact that the meetings will probably be the largest 
and most representative of any that the associations have held. 

Foreign members of the Association of Economic Entomologists 
are requested to forward at once the titles of any papers that they may 
wish to present at the meeting and the manuscript should be mailed so 
that it will be received not later than December 15, 1911. 

Members wishing to recommend candidates for membership should 
apply to the undersigned as soon as possible for application blanks, 
so that they can be filled out and returned before the meeting in order 
that the membership committee may have time to act on as many 
applications as possible before the meeting. 

A. F. Bureess, Secretary, A. A. E. E. 


Through the recent_unification of the South African Colonies, the entomological 
work which has heretofore been done by separate men working independently will 
now be consolidated into the Division of Entomology, Union Department of Agri- 
culture, with headquarters at Pretoria. Mr. Charles P. Lounsbury, Government 
Entomologist, Cape of Good Hope, has been made Chief of the Division. 











— 
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OFFICIAL ORGAN AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


AUGUST, 1911 


The editors will thankfully receive news items and other matter likely to be of in- 
terest to subscribers. Papers will be published, so far as possible, in the order of re- 
ception. All extended contributions, at least, should be in the hands of the editor the 
first of the month preceding publication. Reprints may be obtained at cost. Con- 
tributors are requested to supply electrotypes for the larger illustrations so far as pos- 
sible. The receipt of all papers will be acknowledged.—Ebs. 


The annual midsummer dominance of the house fly is at hand, 
together with a large crop of newspaper paragraphs and popular 
articles in regard to the situation. It is evident that correct informa- 
tion is much more widely distributed than in earlier years though 
there are still occasions where the guiding hand of the entomologist 
might have bettered matters. The present is an excellent time to 
create a favorable sentiment for coédperation in communities for the 
purpose of controlling flies, even though nothing more than a start be 
made this season. 


The general interest in insects as disease carriers 1s strikingly shown 
in the ten-page bibliography appearing elsewhere in this issue and 
listing only the more important contributions during 1910 to this phase 
of economic entomology. Reference to the list shows that the results 
of these recent investigations are being incorporated in various text 
books and general works. There is also a perceptible widening in the 
sphere of study. Mosquitoes and flies, with special reference to their 
part in the dissemination of malaria, yellow fever and typhoid fever, 
still receive attention, but in addition there is a voluminous literature 
dealing with the relation of flies to other diseases, especially sleeping 
sickness. Plague and its connection with rats, squirrels and fleas has 
been a subject of prime importance on the Pacific coast. The part 
body parasites may have in the spread of disease has aroused active 
interest on the part of several investigators. Only recently a painful 
cutaneous eruption has been definitely associated with a predaceous and 
hitherto supposedly entirely beneficial mite. 


The recent action of the George Washington University in conferring 
the honorary degree of Doctor of Medicine upon an entomologist, for 
“distinguished services to science in relation to preventive medi- 
cine,”’ is gratifying testimony to the position entomological knowledge 
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is taking in the estimation of our progressive medical men. It is a well 
earned reputation. The entomologist, the moment there seemed to 
be a vital connection between infectious diseases and insects, under- 
took systematic and biological investigations which soon resulted in 
opening up new realms of thought and demonstrated the economic 
importance of the well-known, yet up to recently, almost unknown 
house fly. This insect—formerly ignored, accepted as an inevitable 
associate of man, considered hardly worthy of jocose treatment—has 
now risen to the dignity of an important insect. It is the subject 
of paragraphs innumerable, and now our learned associate in Wash- 
ington has demonstrated the possibility of writing a popular and 
interesting book on this hitherto much despised insect. This repre- 
sents only one phase of the relation of entomology to medicine. The 
successful campaigns waged against malaria in various parts of the 
world depend for success very largely upon our systematic and 
biological knowledge of certain mosquitoes. The deadly yellow 
fever is controlled with the subjection of a different mosquito, 
and this is another signal triumph of practical or economic ento- 
mology in the field of medicine. The connection of the wide-spread 
African blight known as sleeping sickness, with the malignant Tsetse 
fly is an additional instance where entomology and medicine have 
coéperated. No word is necessary to demonstrate the importance 
of biological investigations of these disease carriers. Many valuable 
facts have been learned respecting these forms in recent years and 
capable investigators are searching for additional information which 
will be of value in the campaign against disease-carrying insects. 


The scientific meetings shortly to be held at Washington will rank 
among the largest and most representative of such gatherings. There 
will be an excellent opportunity on the part of all participants to exer- 
cise commendable self-restraint. The more papers and discussions, 
especially if meaty and to the point (and no others should be submitted) 
the better. Let us cultivate the fine art of preparing papers embody- 
ing all the essentials yet praiseworthy because of the omission of prolix 
and often irrelevant details. It is well known that many extremely 
important points are brought out in discussions. These latter can 
occur only, especially at this meeting, if each man limits himself 
rigidly to the essentials. All presenting papers should remember that 
they are talking to an unrivaled assemblage of experts and gauge 
their statements accordingly. 
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Reviews 


The House Fly—Disease Carrier, an Account of Its Dangerous 
Activities and of the Means of Destroying it, by L4O. Howarp. 
New York. Frederick A. Stokes Co., 1911, pp. I-xrx, 1-312. 


This admirable work discusses all phases of the fly problem in a non-technical 
manner and yet with such scientific accuracy that the economic entomologist will 
find therein much of value, especially as it summarizes the latest developments in 
solving the fly problem. Some sixty pages are devoted to a discussion of the zodlog- 
ical position of the insect, its life history and habits. There are in this chapter a num- 
ber of extremely valuable suggestions for future investigations. Natural enemies 
of the fly are considered in some detail as well as the insect’s place in the dissemina- 
tion of a number of diseases. The fifty odd pages dealing with remedial and pre- 
ventive measures discuss fully the various problems involved, considerable attention 
being given to the codperation necessary in cities and villages. The final chapter 
comprises accounts of a number of species occurring in houses. The bibliographical 
list will prove of much service to those interested in the original sources of information. 
The appendices contain much valuable information in regard to flies occurring in 
manure and kitchens, the regulations of the health department of the District of 
Columbia relating to house flies and methods of constructing and maintaining 
sanitary privies. The volume as a whole is a distinct addition to our knowledge 
concerning this most important insect, and the author, in the preparation thereof, 
has rendered a material service, not only to the general public but to all workers 
interested in this line of effort. The illustrations are excellent and the letter press 
admirable. 


Scientific Notes 


Rose leaf hopper (7'yphlocyba rose Linn). An examination of available litera- 
ture shows that this insect is supposed to hibernate in the adult stage, yet an investi- 
gation of rose bushes in the fall, during winter and in early spring, failed to reveal 
any such adults in the vicinity of the bushes. Some shoots were brought in in early 
spring before the foliage had started, and the eggs were found deposited singly just 
under the new bark. Their location is indicated by an almost imperceptible, oval 
elevation in the bark, about 1 mm. long and presenting a slight greenish or yellowish 
discoloration, occasionally accompanied by increased transparency, due to the egg be- 
neath. There is at one end of the elevation a very slight scar made at the time the egg 
is deposited. This latter is quite different from the elongate lenticel seen upon the 
wood. It is comparatively easy to expose the eggs by simply rupturing the bark 
on either side with a needle and raising it. The egg has a length of .7 mm., a diameter 
of .2 mm. It is narrowly oval, the anterior extremity broadly rounded, while near 
the posterior third there is a slight curve, the posterior extremity being narrowly 
rounded. It is semi-transparent. April 17 material taken in the field contained a 
semi-transparent, yellowish embryo, with a length about one third that of the egg, 
and showing an indistinct segmentation. May 14 nymphs were numerous on the 
lower leaves especially, their presence being indicated by the rather characteristic 
white spots along the veins. The abundant growth above these affected leaves 
obscures, in large measure, the early signs of this insect. The injury becomes more 
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marked on the lower leaves as the season advances. May 25 the nymphs were 
about three fourths grown. The first adults were observed June 3. 


Miastor, Recent collecting has resulted in finding the larve in the decaying bark 
of maple, chestnut, oak, birch, beech and hickory, rearings confirming the identity 
in all cases except one. In addition, a species of Oligarces has been obtained from 
decaying elm bark. The vitality of Miastor larve is amazing. Some have lived and 
propagated for nearly six months in a small piece of decaying wood lightly clamped 
to a microscopic slide, while individual larvae were kept in sealed water cells for about 
four weeks. The latter were subjected to daily examinations with a microscope, 
and in spite of the adverse conditions, the vital processes continued and the embryos 
developed though slowly. We were fortunate, in the case of two larve, to witness 
the development of the egg in the ovary, its separation by fission and the growth of 
the embryo to an individual ready to escape from the mother larva. The develop- 
ment of the embryo is at the expense of the mother, pulsations continuing in the 
latter so long as a fragment of the dorsal vessel remains. In one specimen observed, 
the dorsal vessel was ruptured in the vicinity of the sixth body segment, and the 
free anterior portion continued violent pulsations and irregular wrigglings till the 
next day, at which time the movements were much slower and the following day 
had disappeared entirely. An indefinite number of pedogenetic generations succeed 
each other. The appearance of the two sexes is presaged by the larve developing 
distinct breastbones, soon followed by a change to the prepupa. This stage has a 
duration of two to three days and is characterized by a marked swelling and trans- 
parent condition of the anterior body segments of the larva, the portion occupied 
by the pupal head and thoracic region. The duration of the pupal stage is from three 
to six days, numerous adults appearing within a few days and emerging from their 
habitat in the late morning hours, approximately from 9 a. m. to noon. Miastor 
larve are actively preyed upon by the pinkish larve of Lestodiplosis and also the 
larger predaceous maggots of Lonchea polita Loew and a species of Medeterus. It 
not infrequently happens in nature that an abundance of the larve of these two 
latter is about the only available evidence of the earlier occurrence of Miastor larve, 
though exploration of the bark beyond where these predaceous enemies occur, fre- 


quently results in finding colonies of Miastor. 
E. P. Fert 


A Correction. In my paper, “Further Notes on the Aphididw Collected in the 
Vicinity of Stanford University,”” JournaL or Economic Entromo.oGy, August, 
1910, p. 372, I described an aphid of the genus Pemphigus on the California butter- 
cup (Ranunculus californicus) giving it the name of Pemphigus ranunculi sp. nov. 
According to the new rules in Zoélogical nomenclature this specific name does not 
hold good since Kaltenbach described an European species under the same name 
(Monog. Pflz. 1843), although the latter has been lately regarded as a synonym for 
Pemphigus affinis. Accordingly 1 propose the name of Pemphigus californicus 
Davidson. Mr. E. O. Essig has lately sent me examples of this insect labeled “on 
Ranunculus californicus Benth., Nordhoff, Cal.” 

W. M. Davipson 
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Current Notes 
Conducted by the Associate Editor 


At the recent session of the Nebraska legislature a bill (H. R. 576) was passed 
making important changes in the administration of the office of State Entomologist. 
Previously, the Professor of Entomology of the University of Nebraska (Prof. 
L. Bruner) was authorized by law to act as state entomologist, and the legislature 
made appropriations from the general fund of the state to cover the necessary expenses 
for carrying on entomological work, which were expended under the direct control 
and supervision of the acting state entomologist. Under the new arrangement, 
the control of the office is vested in the Board of Regents of the University, who are 
empowered to designate one of the teaching staff of the University to act as state 
entomologist, and to administer and expend the funds appropriated for entomologi- 
cal work from the general fund of the state as they do university funds generally. 
The Board of Regents are also empowered to make, from time to time, such rules 
and regulations governing the duty of the entomologist to the people of the state 
as it deems wise, and are required to see that such services shall not interfere with the 
prime duties of the entomologist as a teacher and investigator. The legislature ap- 
propriated a sum of $5,000.00 for the biennium to be expended in the investigation 
and control of the insect pests of the state. Prof. Lawrence Bruner was subse- 
quently designated by the board to be state entomologist. The complete working 
staff of the office at the present time is as follows: Prof. L. Bruner, entomologist; 
Prof. Myron H. Swenk, assistant entomologist; Mr. J. T. Zimmer, field expert, and 
Messrs. R. W. Dawson and L. M. Gates, laboratory and field assistants. The 
work of the current year consists largely of an intensive study of grasshopper con- 
trol measures while special investigations of the pine-tip moth, wheat-root aphid, 
melon aphis and other important insect pests are also in progress. 


Mr. W. W. Froggatt, government entomologist of New South Wales, has been 
appointed Lecturer in Economic Entomology to the Chair of Agriculture of the Syd- 
ney University. This appointment is for a period of seven years, and carries a 
salary of five hundred dollars. The work will be carried out in conjunction with Mr. 
Froggatt’s present official work, and the appointment is the first of its kind in Aus- 
tralia. Mr. Froggatt has also been elected president of the Linnwan Society of 
New South Wales, the leading scientific society in Australia. Since the death of 
its founder, Sir William Macleay, nearly twenty years ago, no entomologist has until 
now held the office of president. 


At Clemson College, S. C., the entomological work in the college and station 
have been combined, and A. F. Conradi has been made professor of entomology 
in the college in addition to his work as station entomologist. W. P. Gee has been 
appointed assistant professor of entomology in the college. 


According to Science, William B. Herms, assistant in entomology at the Uni- 
versity of California, is on a visit to Europe, where during the summer he expects 
to visit the principal parasitological laboratories of England, France, Germany and 
Italy. He will also represent the University of California as a delegate to the Inter- 
national Hygiene Exhibit at Dresden. 

In June, 1911, Mr. Paul Hayhurst was made professor of entomology at the 


University of Arkansas, Fayetteville, Ark., and also entomologist of the station, 
and state nursery inspector. Mr. George G. Becker has been appointed assistant. 
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Purdue University has recently established a new department of entomology, with 
Prof. James Troop as its head. Professor Troop has taught both horticulture 
and entomology for twenty-seven years. Now he will give his entire time to ento- 


mology. 


P. H. Hertzog of Bucknell College, formerly of the Laboratory of Economic Zoélogy 
at Harrisburg, Pa., is assistant for the summer in the Bureau of Entomology, depart- 
ment of cereal and forage insect investigations, under Prof. F. M. Webster. 


According to Science, Dr. Robert Newstead, lecturer in economic entomology and 
parasitology in the Liverpool School of Tropical Medicine, has been appointed to the 
newly established Dutton Memorial Chair of Entomology in the University of Liver- 


pool. 


F. C. Craighead of State College, Pennsylvania, is now connected with the Bureau 
of Entomology, in the department of forest insect investigations, undes Dr. A. D. 
Hopkins. 


The legislature of Oregon has made an appropriation of $25,000 annually to the 
Experiment Station, $15,000 of which is to be used in the investigation of crop and 
fruit pests and other horticultural problems. 


Prof. L. Bruner, State Entomologist of Nebraska, is spending the summer on 
his farm near Worland, Wyo. During his absence the entomological investi- 
gations in Nebraska are being directed by his assistant, Prof. Myron H. Swenk. 
At a recent meeting of the Board of Regents of the University, Professor Swenk was 
promoted to the rank of associate professor. 


Dr. L. O. Howard was recently elected a member of the American Philosophical 


Society. 


Dr. E. W. Berger, entomologist of the Florida Experiment Station, has resigned 
to accept the position of inspector of nursery stock for the state of Florida. Mr. 
Berger began his new duties July Ist with his office in the Experiment Station 
Building, Gainesville, Fla. 


Mr. U. C. Loftin, laboratory assistant to the entomologist of the Florida 
Agricultural Station, has resigned to teach agriculture in a high school in Texas. 


Mr. F. C. Pratt died at Dallas, Tex., on May 27, 1911. He was one of the 
oldest employees of the Bureau of Entomology. His service began in 1892 and 
extended over a period of nineteen years. An Englishman by birth, Mr. Pratt’s 
early entomological training was obtained in the British Museum and in the 
Rothchild Museum at Tring. For the past five years he was connected with the 
Southern Field Crop Insect Investigation of the Bureau of Entomology. A more 
extended notice will appear in the next issue of the Proceedings of the Entomo- 
logical Society of Washington. 


Mr. D. W. Coquillett, widely known as the leading American Dipterist, died 
July 8, 1911, at Atlantic City, N. J., at the age of fifty-four. 


Mailed August 15, 1911. 








